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Reicheiina from the West Caucasus (Coleoptera: Carabidac: Clivlnini) 
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Taxonomy, description, redescription, Cokuptcra, Carabidac, Relcheiina, Orientoreicheia gen. a, Oriento¬ 
reicheia caucasica rousi suhsp. n., Palaearctic region 


Abstract Orientoreicheia geo. n.. type species Reicheia caucasica Fleischer and Orientoreicheia caucasica rousi 
subsp. n.are described, illustrated and differentiated from related taxa. O. caucasica caucasica (Fleischer) is 
redescribed Notes on the taxonomy of the subtribe Reicheiina are given. 

Jeannel (1957) revised the genus Reicheia Saulcy and the related genera. A subtribe Reichei- 
na Jeannel, 1957 has been established in his monograph for two phyletic lines based on the 
genera Reicheia and Triiophidius respectively. The phyletic line of the genus Reicheia includes 
three groups of genera. Jr. the "genres 6gcidiens" the pronotum is provided with a praebasaJ 
groove, the posterior part of pronotal discus is flat and the median line of pronotum is connected 
with the praebasal groove in the middle. In group called "genres tyrrhdniens" the pronotum lacks 
the praebasal groove and the posterior part of pronotal discus is globose with an abruptly termi¬ 
nated median line. In addition to these two groups of Mediterranean genera Jeannel also separa¬ 
ted the group of "genres africains" with outer elytra! striae lost entirely. 

Basilewsky (1980) established a new subtribe Reicheiina, for the Jcanuels "sdrie phyl&ique 
de Reicheia ", According to Article 11(f) of the International Code of Zoological Nomenclature 
(Third Edition) Jeannel (1957) remains the author of the subtribe Reicheiina sensu Basilewsky 
(1980). Recently some new species and genera of the subtribe have been described. More 
importantly Basilewsky ( 1980) and Sciaky (1985,1989) demonstrated that the characters given 
by Jeannel for the distinction of his three groups of genera are not reliable. 

Basilewsky (1980) presumed a very old (possibly Jurassic) origin of the subtribe. due to its 
present relict, discontinuous range, which includes some parts of the Mediterranean regione and 
high AfrOtrOpical mountains. Due to their ancient origin the genera of subtribe retained a homo¬ 
genous general appearance and they are difficult to distinguish. 

Consequently, it is at present impossible to establish groups of genera characterized by 
morphological and phyletic features within the subtribe Reicheiina and the same conclusion was 
reached by Sciaky (1985) . 

Reicheia caucasica was based on one female described by Fleischer (1921) front the vicinity 
of Sukhumi (Abkhazia, West Caucasus). Jeannel (1957) classified this taxon as incejtae sedis, 
because he was not able to examine any specimens and the original description is insufficient. 
Nevertheless. Jeannel included the species in his group of "genres dgeidiens". Through the 
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kindness of Dr J. JeU'nek (Derailment of Entomology, National Museum, Praha) we were able to 
examine the holotype. In addition, we have also studied 39 specimens of Reichcia caucasica 
originating from the collections of P. Bulirsch. R. Rous and B. ZvariC from 7 different localities 
in the west Caucasus. In our opinion, this species must be classified in a new genus 

Oricntoreicheia gen. n. 

TYPE. SPECIES. Reichcia caucasica Fleischer, 1921 

DESCRIPTION. Body rusty yellow brown, antennae, mouth parts and legs yellow. Length of 
body, 2.00-2 55 mm. 

Head relatively large, frons with oblique impressions and with a short longitudinal keel be¬ 
tween them in some specimens. Ryes strongly reduced, perceptible only as a small, oval unfa¬ 
cetted field (in the original description of R. caucasica wrongly "augenlos" = eyes absent) (Fig. 
2). Antennae relatively long, second antennomere as long as the third and fourth together, fifth 
to tenth nearly square( as long as wide), ultimate longer than wide. Ultimate maxillary palpome- 
re long, hatcket-like (Fig. 3). 



Figs 1-4. I - Oneniorekhfic caucasica rousi subsp. n.. pronotum and el>lra; 2 - head, lateral view: 3 - 
maxillary palpus; 4 - Rt'cheidius bnndicola (Reiner), maxillary palpus (after Jean n el, 1957). Seales ir. mm. 
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Pronotum subcircular, smooth, microsculpiure faint and irregular, lateral border entire, 
extended from (he slightly protruding anterior angle to the connection with the median line at the 
base of pronotum as a praebasal groove (Fig. 1). Median line becoming slightly deeper ante¬ 
riorly. markedly so towards the base. Distal tooth of protibia slightly bent outward in dorsal 
view, distal spur of almost equal length, curved slightly. Ventral little tooth of protibia obtuse, 
but distinct, dorsal one indistinct, very obtuse. 

Hlytra globose, almost oval (Fig. I); base often with distinct grant:la near parascutellar setife 
rous puncture. Shoulders rounded but distinct. Lateral margin very wide, extended at base 
almost to the beginning of the fourth stria. Lateral border of elytra connected with the very 
distinct basal border in moderate obtuse angle. Elytral striae distinctly punctate and. only at the 
apex and laterally, are they not impressed clearly, inner striae at base very slightly shortened. 
First stria entire, second to seventh not visible on the distal third or half of elytra Intervals 
almost flat, third, fifth and seventh with a row of setae;one row of longer setae ir. the lateral 
margin of the elytra. 

Acdeagus as in Figs 5-7 (left lateral view). 

Differential diacaosis. Orientoreldtcla gen. n. differs distinctly from Reicheia Saulcy, 1862 

by the course of (he median line of the pronotum. Reicheia has a shortened median line and nor 

extending to the praebasal groove, which is interrupted distinctly (Jcannel. 1957) or indistinctly 
(Sciaky, 1985. 1989) in the baso-medial region of the pronotum. However that of Ortenio- 
reicheia is connected distinctly with tire praebasal groove, which is formed by Ihe elongated 
lateral borders (Fig. I). The genus Reicheidius JeanncI, 1957, with a single species R. frondieola 
(Reiner. 1881) from southern Dalmatia, is a close relative to the new genus. It differs from 
Orientoreicheia by its greater, partly facetted eyes, the shape of maxillary palps (Fig. 4), the 
markedly different structure of the median lobe of acdeagus, the different shape of paranieres. its 
less impressed, laterally, und.basally, more shortened elytral striae find by the finer basal border 
of elytra. The last mentioned is connected with the lateral border at a very obtuse angle; this 
connection lies (front view) distinctly below the level of basal setiferous punctures. The basal 
border of die elytra in Orientoreicheia is more distinct and connected with the lateral border in 
moderate obtuse angle; this connection lying almost at the level of the basal setiferous punctu¬ 
res. Three other genera possess a median line of pronotum which is connected with the praebasal 
groove. Typhlo reicheia Holdhaus, 1924 includes species without eyes, with much longer elytra 
which are bordered indistinctly at base. Reieheadetla Renter, 1913 differs from the new 1 genus 
by the presence of two triads of setae along the median line of the pronotum. Spele.odytes Miller. 
1863 differs in its much longer body, longer antennae and longer hind tarsi. The latter two 
genera have no irace of eyes. Orientoreicheia gen. n. is isolated considerably from all the known 
genera which live more westward, the nearest being from the environs of the Adriatic Sea. 

Orientoreicheia caucasica caucasica (Fleischer. 1921) 

Reicheiacauca.dca Fleischer. 1921: 1-15. 

HOLOTYI’E. Female. Cancan oec.. Abkhasia. Suchum env.. Ur. W. bidder tgl.. in Coll. Nut. Mus. Praha. 
FURTHER MATERIAL. SU. Abkhasia. Caucasus occ.. Gumisu valL. 50-200 m. Achiulaiu p. Suchumi, 29.iv.. 
3.v. 1992. P. Bulirscli Igi., in Colt, Bulirsdi and HArka. If) spec.; SU. Abkhasia, Cauaitus occ. Gumisia Flats, ca 
600 in. vi 1979. K Rous Igt, in Coll. Hulirsch and Hiiika, 9 tpec , SII.Caucasus occ., Agrba p. Picunda. ca. 10 m, 
vi 39b9 R. Rouslgl., in Coll. Rulirscband Htirka. 8 spec.;.SU. Caucasus occ., Krasn.ija Poljana, vi 1967, R. Rout 
Igt. in Coll. Rulirtch, 2 spec.; SU. Cnuzia. Caucasus occ.. Tschipschira Mt.. vi. 1979, R. Rous Igl., in Coll. 
Bliliisctl. 1 spec.; SU. Caucasus occ., Gagra env., ca 50m.,vi 1971, R. Rous Igl., in Coll. Rulirsch. 2spec. 

Body length - 2.00-2.55 mm. mean of 33 specimens 2.30 mm Hototype 2.20 min, Gumista 
(Rous) 2.00-2.35 mm (mean of 9 spec. 2.22 mm), Gumista (Bulirscli) 2.30-2.40 mm (mean cf 10 
spec. 231 mm), Agrba 2 15-2.35 mm (mean of 8 spec. 2.30 mm), Gagra 2.45 and 2.55 mm. 





0.5 

I1_CA 5-7. Median lobe and juramcres of acdcagus 5.6 • Onentortlchciacaucasicacaucasica (Hcischcr) from 
Acn.idara; ? - O. caucasica tousi aubsp. n., hclotypc. Seale in mm. 

Both the length and the depth of pur.ctation of the elytra! striae vary in specimens from the 
same population. Nevertheless, the puuctation of elytral stnae in specimens from the vicinity of 
the river Gumista are shallower than dial m specimens from Agrba. 

Aedcagus (13 specimens examined) as in Figs 5 and 6. 

DisiKlBimoN, Abkhazia, north west of the river Kelasuri (Bzyhskiy khrebet, Gagrinskiy khre- 
bet. coastal region). 
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Crienloreicheia caucasica rousi suhsp. n. 

HOI-OTYPC. \Ulc. CttKucnr occ. AhUnxift, Jampal vail., Amlkcl, 45(1-700 m, 30. iv. 1990, leg. H. Zvarii; in 
Coll.P. Bulittch. PARA7YTT.S. 3 males, 2 females, the same locality, in Coll. National Museum Praha, B. 7.vari£ 
(Most) and P. Bulirech; one female, the same locality, leg. P. Bulirsch. in Coll. P. Bulinch. All specimens were 
found in a limited area under dead leaves in the litter of a deciduous wood. 

Body length. 2. 2-2.4 mm ( mean cf 7 spec. 2.3 mm). Pronotum width/length ratio 1.05-1.06 
(mean of 7 spec. 1.05). Elytra Icngth/width ratio 1.54-1.61 (mean of 7 spec. 1.57); elytra 
width/pronotum width ratio 1.35-1.40 (mean of 7 spec. 1.37); elytra length/pronotum length ratio 
225-2.30 (mean of 7 s-pcc. 2.28). 

The length and punciation of clytral striae vary similarly as in the nominotypical subspecies 
and are similar to that found in specimens from the vicinity of the river Gumista. 

Acdeagus (3 specimens examined) as in Fig. 7, its apex bent downward distinctly in lateral 
view’ 

o 
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Fig 8. Map of Abkhazia with the localities of Orientoreicheiu caucustca (Fleischer) o - 1), t. turn <t>uu, • - 
0. c. rousi suhsp. n.; I - Krasnaya Polyana: 2 - Gagra; 3 - Tschipschira Ml.; 4 - Agrba n. Piainda; 5 • the river 
Gtunisia n. Akhalcheni; 6 - Achadaran. Sukhumi; 7 - Sukhumi env. (the holotype). 

DISTRIBUTION Abkhazia, cast of the river Kelasuri (Kodorskiy khrebet). 

DlPHiRENTIAL DIAGNOSIS. O. caucasica rousi suhsp. n. differs from the nominotypical subspe¬ 
cies mainly m the shape of the apex of aedeagal median lobe bent downward (straight in O. c. 
caucasica) and by relatively longer elytra in die ratio to pronotum, index 2.25-2.30 (aver. 2.28) 
(2.14-2 24, aver. 2.20 in nominotypical sub-species). This represents the most easterly population 
of the species (Fig. 8) recorded so far. 

DERIVatio ngmlvis. Tiie new subspecies is dedicated to the collector of much of the material 
examined of O. caucasica, Rudolf Rons, a Czech entomologist. 
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Taxonomy, faunistks. Oligochacta. Knehytrneidne, F.uchylronia pratenm s|».n.. \fationliui commurus, Bo¬ 
hemia 

Abstract . F.rxchytronia prate nurs sp.n. is sk-scribed A specif* new lo the enchylraeid fauif.i of llie Czech Republic, 
Marionina communis Nielsen & Christensen, 1959, is repo tied, I! x tended in forma (ion or. enchylraeid uxocr-nosis 
of meadow site is iupp.kmenicd. 

Enchyu acids Were studied it; the s<>il of a small meadow in the town Ceskc Budejtiviec, 
South Bohemia. Fifteen enchylraeid species belonging to the genera Achaeta VejdovskJJ. 1878. 
Buchholziu Michaclsen, 1887, Enchylroniu N'iclsen Sc Christensen, 1959. Enchytracus Hcnlc, 
1837. iridcncia Michael sen, 1889 and Henlea Michaelsen, 1889 were found. The aim of this 
paper is to describe a new species of Enchyironia recovered in the samples, and tr> introduce 
Marmnina communis Nielsen Sc Christensen, J959 which is new to the enchylraeid fauna of the 
former Czechoslovakia. 


MP.TIIODS AND MATFJUATS 

Six qualitative soil samples with a minimum volume of 1 litre were collected. The suit was sampled lo ihi*. 
depth of 10 cm with a mr-t.il shovel. The such y Ira rids were extracted from Ihr. soil by tlir healed wet fitniiel 
method (O'Connor 1955) They were identified live under a lighl microscope. Some endiylraftidx were preserved 
and stored in 4*& formaldehyde, oilier, were stained in borax HCI alcoholic carmine using Mayer’s procedure and 
mounted whole in Canada balsam Nielsen A Christensen's (1959) conventions arc used throughout ihc. 
descriptions. The drawings are derived from ohseivalions of llie live animals. Type material is deposited ir the 
author's collection at the Institute of Soil Biology, Academy of Sciences of the C7ec!i Republic. 

RESULTS 

The locality was sampled four limes: on 11 anti 16 February, 1988; 13 December, 19S8; and 
3 June. 1991. Buchholziu sp. dominated the enchylraeid community. One mature and one 
submature H. apperviicuiala (Buchhol/, 1862) were found during the study; all juveniles of 
Buchholziu were assumed to belong to tlus species. No specimens of B. appcndicufara were 
observed in 1991. 'Die reason may have been that a new housing development at the site affected 


4 Paper is linked with the series of articles on cnchytraeids which starred under the name "Czechoslovak 

linchyrracidae" long before ihc split offotmer Czechoslovakia. 
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Che soil waler content, producing drier soil conditions. Other cnchytraeid species occurred at Che 
site: Achacta elseni! Vejdovskjl, 1X78. Enchytraeux huchholzi Vejdovsky, 1878 s.l., Enchytro - 
nla prutensis sp.il., Enchytromu purva ? Nielsen & Christensen, 1959, Fridertcia blsetosu (Le- 
vtnsen, 1884), Fridericla connaia Brctscher, 1902, Fridericla buiboides Nielsen He Christensen. 
1959, Fridericiu gradlirt von Biilow, 1957, F rider icia sylvalicaf Heuly. 1975, Frid trie in gp.A, 
Fridericla sp.B, Henlca perpusilla Friend. 1911. Henlea ventriculosa (d’Udekejn, 1854), and 
Marionina communis Nielsen Hi Christensen, 1959. In general, the abundance of these species 
was markedly lower than that of B. appcrulieulutu. However, the species oi Achacta and Fridcri- 
cia were much more abundant during the last sampling, which indicated a response to an obscu¬ 
re environmental impact on the cnchytraeid community. 

Enchyrronia prarensis sp.n. (Figs 1 -7) 

Description. Colour whitish. Live length (3-4) 4.5-5 (5.5) mm; width 150-175 Mm (200 pm in 
clilellar region). Segments (19.22. 24-27) 28-29 (30). Setal pattern 0,2 -2:2-2. Lateral setae 
absent in VllI-IX. Setae (Fig. 3) with a mild proximal hook; 20-25 pm long in front of clitellum 
laterally and 28-30 pm long in front of it ventrally: behind the clitellum setal length increasing to 
40-43 pm towards die posterior end of the body. Head pore at 01. Dorsal pores missing. Cli- 
tellum covering XII - 2/5 Xlll, elevated outwards, consisting of 18-21 transverse rows of granu¬ 
lar and hyaline clilellar cells. Clitellar cells missing in ventral midline between the penial hulhi. 
The ceils arc 20 pm high, whereas (he underlying epithelial and muscular body wall is 25 urn 
high. Brain about 120 pm long. !ength:width ratio 2-2.5:1, its front part with rounded tip, hind 
margin deeply incised, lateral pails converging anteriorly. Three pairs of septal glands in IV-VI; 
first and second pair joined dorsally, having ventral lobes; third pair formed by separate, long 
ventrolateral lobes. Oesophagus with a pair of diverticula in VI (Fig. 2). Each diverticulum 
communicates with the oesophagus through a narrow channel of a dendritic appearance and with 
a brush-like border. Chloragogen tissue coloured yellow-brown, cells occurring in IV-VI, dense¬ 
ly from VII, almost missing in XT-XII. and again fully developed from XIII onwards. These 
tells. 30 pm high and 20 pm wide, contain a few oil droplets and lose theii well-defined appea 
ranee towards the posterior end of the body. Blood colourless, dorsal vessel arising from 
Xill/XIV. Coelomocyces (Fig. 6) broadly oval, 30 pm long (range 20-38 pm), their cytoplasm 
finely ami regularly grained, rarely with a few less dense areas. Two pairs of nephridia (Fig. 4) 
nnieclitellarly at VII/VIII and VJH/IX: nephridium 95 pm long, antcseptale being 1/4 of 
postseplale, poslsepiaJe with mildly lobed upper margin; efferent duct originating sublerminally: 
interstitial tissue normally developed. Usually six pairs of nephridia behind the clitellum. 
Spcrmathccae (Fig. 5) communicating with the exterior laterally a: 1V/V; ectal Openings with a 
single large gland which is 50 pm wide; ectal ducts 45-55 pm long, irregularly covered by 
gland-like cells; ampullae club-like, 75-90 pm in diameter, narrowing entully and there coa¬ 
lescing with each other and attached to the oesophagus. In some cases the ampullae appear 
rough ?nd brownish, having a mosaic structure inside. Sperm pale, arranged in sparse thread-like 
clusters in ampullar lumen. Seminal vesicles light brown, large, filling (1/2 IX) X-XI (XII). 
Sperm funnels 100 pra wade when mature (Fig. 7a), length: width ratio 3-3.5:1. collar of the same 
width us the body of the funnel; sperm stuck on the collar arc dark brown, those for from the 
collar are pale brawn. Vasadeferemia 7 fim in diameter, irregularly coiled in Jo me loops. Pertia! 
bulbi 55 (75) pm long, 55 pm wide and high, solid and compact. One mature egg at a time, 
350-420 pm long; a few immature eggs in the early stage of development are present at the same 



HOLOTYPE. Nr. 19WVI and 10 paratypet in the author's collection arc deposited in the Institute of.Soil Biology, 
Budc^ivjce. 



Figs I - 7. hiichytronu/ pralensis sp.n l - internal anatomy of ihr. anterior body in TV-VH. eh chluragogen 
cells, co - coclomocytcs. sg - septal glands, sp - spr-rmatheca: 2 - oesophageal diverticula in VI; 3 - setae; d 
antcchtcllar nephridtum; 5 - spcrmathecae, 6 - coe'omocyte; 7a - mature sperm funnel; 7h juvenile sperm funnel. 
Scale bars - 20 pm. 

1'ig i bt.cliytror.uiannulate Nielser. & Christensen. I*>59, speimathrcae; South Bohemia (original drawing). 
Scale bar - 20 ptr. 
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Type locality. Czech Republic. South Bohemia, £esk* BudSjovice. 49° 00' 02" N. 14" 26* 
43” E, liille meadow by the mad from Vltava housing estate to the village £e$k£ Vrbn6. The site 
is par! of a private garden lying next to a railwayman’s old house. Soil at the site is black brown, 
surface layers with dense grass rootlets, humus form mull. 

Sampling occasions: II February, 1988: 13 matures: I6t.h February, 1988: 13 matures; J3 
December, 1988: 21 mature# and 7 juveniles; 3 June, 1991: 4 matures. 

FURTHER LOCALITY. Czech Republic. North Moravia. identity MIS.. Vclka kctlLna valley, elevation 1425 m, 
mountain mrailow with plant association The.iu>-NurtU-.iwi;2 July. 1991: 8 matures 
ETYMOLOGY. The species name means "of meadow” in Latin. 

Comments. The number of segments varied in the specimens found: one worm with 19, one 
with 22, one with 24, five with 26, four with 27. nineteen with 28, twelve with 29, and five with 
30. Some slight discrepancies compared with the setal pattern mentioned in the description were 
observed: one animal had 3 setae in one lateral bundle in V; another had 1 seta in one ventral 
bundle in HI; one worm had iaterai bundles in XI with 1 and 2 setae respectively: in some 



l igo V - 13 AfasionuuiL'oiMfttiinM Nieticn & Christensen, 1959 9i - seue; 9b - dcullcd waagcmcot of in 
bundles; 10 - antcclitellar ncphiidiunv, 11 a - spcrmatheca. lib • detail of the petal orifice of spmiwthec*; 12 - 
sperm funnel: 13 - coctamocyte. Scale bars - 20pm. 


170 



specimens the setae u-ere occasionally missing from the lateral bundles in II. The setae are oval 
in cross-section, the transverse axes being A pm and 2.5 pm long. The head pore was not 
observed directly, but iLs location was inferred from watching outflowing coelomocytes. Cuta¬ 
neous glands ate arranged in about two utctHnpiete transverse rows on each segment. They arc 
inconspicuous if hx>ked sidc-on, but they can be easily recognized if viewed edge-on. In the 
latter case they look like small hyaline bodies hurled in the epithelium. The ventrolateral lobes 
of the third pair of sepia! glands are 1.5-2-times longer than the length of die oesophageal 
diverticula. These diverticula arc either closely applied to the oesophagus or partly bent 
outwards: ihey completely fill the space between the third septal glands (n one individual the 
diverticula of the oesophagus were found to be poorly developed and the third pair of septal 
glands was missing. The sperma thecae are usually 125*150 pm long depending on the body 
contraction. The ampullae of the spcrmathccae resemble those of E.annulata Nielsen & 
Christensen. 5959 (Fig. 8). However, in E. p/aiensis they arc typically club-shaped, with 
rounded margins, whereas in E. annulata they arc rather cone-shaped with a distinct transition 
between ectal duct and ampulla. Moreover, in E. pratensis the sperm are arranged in relatively 
long sparse clumps, while in E. annulate they form a few small rings close to the ental parts of 
the spermalheca. The size and structure of the sperm funnel vary. This is likely to reflect the 
stage of development. Unlike the mature sperm funnel, which is 100 pm wide and with dark 
brown sperm stuck on the collar, young funnels (Fig. 7b) are 50 pm wide, and have a narrow, 
high collar with sparse, short and light sperm stuck on the margin. 

The new species Enchylronia p>uicnsi> conforms to the diagnosis of Enchylronia Nielsen & 
Christensen. 1959. extended by C ha] up sky (1991). It is another species of Enchylronia which 
has well-developed seminal vesicles. Further, it differs from the other Enchylronia species 
known so far by the sIui|h; and arrangement of the spennathccac. The closest relative, Enchylro- 
niu unnuiala, lias no seminal vesicles and the sjwrmathecae arc of different appearance. 

Marionira communis Nielsen & Christensen, 1959 (Figs 9-13) 

DESCRIPTION. Normally white. Live length (4) - 5 mm. Segments (25) 26 (27). Sclal pattern 3(2) 
- 2(3)2 : 3 - 2(3)2: lateral bundles present in XII When three setae are present in a bundle (Fig. 
9a), two are short and one is long. The long seta is always the lowest one in the lateral bundles, 
and the outermost seta of the ventral bundles (Fig. 9b). Setae in II 20 pm long: from 111 to 
clilellum the short setae 24-25 pm long, the long seta 28-30 pm: behind the clitellum setae up to 
40 pin long. Drain incised on hind margin. Three pairs of septal glands in IV', V' and VI, separate 
dorsally; all pairs wuh ventral lobes; ventral lobes of the third pair markedly longer than those of 
the other pairs. Coelomocytes (Fig. 13) oval, with almost parallel lateral margins. 30 pm long 
(whole range 15-20, 25 and 32 pm), width about half the length. Cytoplasm of coelomocytes 
regularly finely grained. Nephridia (Fig. 10) in front of clitellum in 4 pairs at VI/VII - 1X/X. 
Spermathecite (Fig 11a) up to 250 pm long Ectal ducts, diameter 15-18 pm, make up one fourth 
of the length of the spcrnnUhecae. Glassy malic* (Fig. I lb) in the wall of the ectal duct surround 
the orifice; the bodies are finely grained. 12 pm long, and are arranged in a rosette. At the 
transition of the ectal duct and the ental pan there is a drop-shaped lumen sparsely filled with 
pale sperm: the sperm partly enter the ental ducts which coalesce with each other. Seminal 
vesicles small, containing a few moniloid balls in various stages of spermiogenesis. Sperm 
funnels (Fig. 12) small, 45 pm long, with length:width ratio 1 -1.5:1, truly funnel-shaped, a little 
curved, with narrow collar. Vasa deferentia narrow, 3.5 pm in diameter. Penial bulb 65 pm long. 



Comments. The specimens found largely conform 10 the diagnosis of Nielsen Sc Christensen 
(1959). Czech populations slightly differ in two details. 'ITte efferent duct of the anlcclitellar 
nephridia arises postero-ventrally (Nielsen & Christensen: antero-ver.trally). In the majority of 
specimens there were no glands at thceetal orifice hanging into the coelomic cavity. Instead, the 
hyaline glassy bodies were present inside the wall of the octal ducts by the eclul openings. 

MATERIAL. 11 February. 198*: 3 matures; 16 February. 1989: 3 matures; 13 Decrmbcr, 1988: I mature and 2 
juveniles. 

OTHER LOCALITIES 6esk6 Budijovic*. oak alley along the pond c!Wil, 29 September, 19*1: 5 matures. 
Sumava Mis., grassy clearing near the lake PleSnd jr/eru. 2 Septe:i>ber. 1982. 4 matures (soil Igl M. Tenner). 
Village Chelfice-Dlojhi ves, meadow. 11 July. 1985: I mature. Ccskc Budejovice. wet meadow by the pond 
Novy Vrhenskjr. 15 February, 1987: 9 matures and I juvenile. KzkonoJe Mis., mountain meadow with Viola 
aadriica by chalets ZndniRennerovy boudv. elevation 1300 m, 22 September. 1988: 5 matures and 5 juveniles. 
Distribution. The Netherlands, Denmark. Norway. Iceland, Sweden (personal observation), 
Germany, Groat Britain. Ireland, Finland, Poland, new to the Czech Republic. 

The enchytraeid fauna of the former Czechoslovakia including Enchytronia pro tens is sp.n. 
and Marioninu communis consists of 60 species. 
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Abstract. Explurutoiy bfluiviour of 358 adult mice belonging to the 12 species wu»recorded during 6-nun. free 
exploration tests. Following mice species were studied: Apndnru-i ugrunus, A peninsula*. A. flavtcoUis, A. 
syh’alicus. A. mitrops, A . tuyslacinus, Mutt muscuiuM u< domestic us. FI hybrids of M. musculus x M. damesli* 
cm. Lemniscomys barbarus. Micromys minuius. Acomys cahtrinus. A considerable interspecific variation was 
found for most behavioural traits recorded. High level oI number of square entries, rearing ar.il time spent in 
loco exploratory activity was found in A. mystacinus: while low levels wen: found in A. apraniu. Other species 
si to wed fairly intent icdiaiy values. 


INTRODUCTION 

Exploratory behaviour is a novelty seeking activity which has no immediate relationship to 
needs or to incentive (Barnett & Cowan 1975). It is often believed that exploratory' behaviour is 
under strong selective pressure in natural populations. High levels of exploratory activity were 
proposed lor '■•pccies with fairly generalist ecological strategy based on behavioural plasticity 
and learning (Lorenz: 1974). 

Diverse modifications of classical open-field technique permit quantification of behavioural 
patterns emitted in standardized novel situation in a fixed short period of lime. Amounts of the 
loco-explOratory activity displayed during the lest were traditionally considered to he a measure 
of exploratory drive. The results of gcnelical analysis have shown that the behavioural parame¬ 
ters measured by using these simple tests are particularly sensitive to genotype (Abeleen 1970, 
Garten 1977, DcFries et al. 1978, Schafer 1982, Vaddcz ct al. 1983, Ehrman & Parsons 1981). 
This research was conducted in order to collect comparative data on exploratory behaviour in 
non-domesticated mice. We selected "free exploration' technique in which a tested animal is 
allowed to leave its home cage to explore an unfamiliar area. When compared with "forced 
exploration" technique this procedure seems to be more reliable due to reduction of the manipu¬ 
lation stress and disturbance. 

Palaearctic species of the family Muridae are suitable for such a study. Diverse ecological 
strategies are represented within this group and some species are closely related to each other. 
Until now-, only lew studies dealt with these species exploratory behaviour. Free exploration 
techniques were used for comparison of two species, for example feral and commensal species 
of house mice Miis musculus and frtus spic i leg us (MeSkova ei al. 1986). Acomys cahir truss and 
Mus muse ulus (D‘ Udine & Birke 1975) or for evaluation of The effects of sex and season m 
Apodemus sylvaticus (Lodewijcx 1984 a,b). Other comparative studies in lion-domesticated 
populations are based on "forced exploration" tests (Dojeev 1983. Doj£ev & Molle 1983, 1985, 
Dojtev et al. 1983. Frynta 1992). 
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MATERIAL AND METHODS 


For this research sexually mature animals both wild and laboratory born we.ie used. Wild caught specimens 
were captured regularly in summer or autumn to wooden live traps laid in lire* spaced 3-1 m. The majority cf tlut 
animals was probably bom in the (late) summer. The age of wild caught commensal House mice was less uni¬ 
form. Mod of wild caught specimens oi ad genera were maintained in the laboratory ihrou^iout ihc winter and 
tested during die follow eg spring months from February to May. Laboratory bora specimens belonged to the fust 
or second generation derived from the w-ild population*. The only exception was for those experimental animals 
of Lentniscomys borbarusr and Acomyt cafurinm which originated from the colonies maintained ui the laboratory 
for more generations (see below), flic experiments were made dm jig the year, 1985 1993. 

Fifteen species or populations of mice were tested: 

1. Apodenus agrartus agrarius (Fallas, 1771) from three localities in Northern Bohemia - Krasn.i I.fpa, 
Chrihski village (both in district Dei in), vicinity of town Liberec. In total 36 wild caught overwintered animals 
(22 males and 14 females) were tested. 

2. Apodenus agrarius manichurinu Thomas, 1898 from vicinity of die town Vpzemskij (district Chaba- 
rovsk) in Russian Far Fast. 4 wild caught animals (3 male and 3 females) were tested. 

3. Apodemus peninsular (Thomas. 1906) from vicinity of lire town Vjazonskij (district Chabarovsk) in 
Russian Far Hast. In total 16 animals. 5 w iki caught animals (3 males and 2 females) and 11 animals (6 males and 
5 females) of the first generation bom in laboratory were tested. 

4. Apodenusflavieoilis (Melchior, 1834} from several localities in Central Bohemia - Prague. Cerhovice 
village (district Beroun). Obfistvj village (district M£lmk), etc. In total 19 tests w^re performed (wild caught 
animals: 11 males and 4 females; Laboratory bora: 1 male and 3 females). 

5. .4 podtmus syiwlfcia (Linnaeus. 1758) from localities in Central Rbhemia - Prague (majority of animals 
used) and C’crtiovicc village (district Beroun). In total 77 an imals (wild caught: 19 males and 13 females;: laborato¬ 
ry bom: 23 males and 22 females) 

6 Apodeinus niicrops Kraiochvfi ct Kosicky, 1952 from Dmholec (district fl fee lav) and Vrbovec (district 
Zuojmo) - villages in Southern Moravia. In total I- animals were tested (13 wild caught: 7 males and 6 females; 
one laboratory bem female). 

7. Apodrfr.us •nyttacinus Dantbrdci Alston. 1877 from Breaica village (district Blagocvgrad. Bulgaria). In 
total 20 wild caught animals (I2mafcs and 8 females) were tested. 

8 Afv.s nwctdrjnu'us Petrov et Ru/ii-, 1985 (- M. abboUi auctoruin nee WiiferliouAe, 1837) from vicinity of 
village Kmrmivn (district Jambol. Bulgaria). In total 21 wild csughl animals (9 males and 12 females) were tested. 

9 Mus nnt.fcuius Linnaeus, 1758 from Prague. Central Bohemia. In total 23 wild caught animals (14 males 
and 9 females) were tested. 

10. Mus Muscufus Linnaeus. 1758 front Rose lee village (district Pleven, Bulgaria). In totaL 26 animals (wild 
caught: 2 males and 2 females; laboratory bom: 13 males and 9 females) were tested. 

J). Mus dowtsiu'us Unity, 1772 from fcasleromnsl Turkey (towns Pugubayazit and Van; one pat of wild 
caught animals, 17 males and 15 females of the first generation burn in laboratory)- 

12. Hybrids of Mus domeslrcus (Bansky. Bulgaria) and Mm musculus (Reselec. Bulgari.it of FI generation 
bom in laboratory {12 males and 3 8 females). 

13. Len\nlscom\sberbarm (Linnaeus, 1767) from the liberator) colony originated in Algeria and maintained 
in captivity for abou: 4 generations. 12 individuals (6 males and 6 females) were tested, 

14. Micromysntinuius (Fallas 1771) from dislrict JiadhchQv llradcc in Southern Bohemia. In total 12 animals 
(wild caught*. 3 mates and l female: laboratory bom: 5 males and 3 females) were tested. 

15. Aromys cnhlrinus (DrfmsiKl 1819) from almost domesticated laboratory colony most probably origina¬ 
ted in Israel. 14 specimens (7 males and 7 females) were used 

Groups of captive animals, con‘isting of one or two pairs and their offsprings, were housed in standard plastic 
cages (38 a 22 x 22 cm) or in larger glass cages of different size (usually 60 x 50 x 40 cm). The cages were placed 
in a light controlled room (14L : lODat the time of testing). Ad libitum water in water bottles and feed (DOS2B 
mouse and rat breeder diet, wheat, etc.) were provided. Each cage contained sawdust bedding, nesting material 
(coilon-wool or hay) and shelters (tubes 104) mm long, 30 mm in diameter). 

The experiments were performed in the glass terrarium (100 x 40 x 40 cm in size) used as "open field" The 
floor w as demarcated into 10 squares of equal dimensions (20 x 20 cm) by painted dark lines. During the testing 
the field was illuminated by a single 25 Wied light bulb suspended approximately 0.5 m above, the center of the 
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open-lkid. The red If^ht was regulated by ut'ing a rheosia I to the minimal intensity useful for observation. The 
animal* were lesicd during ihe fiw half of the dark phase of their light dark cycle. Each animal receivrd a single 
6-niin lest in open field. 

The tests were initiated by plating an animal together with sawdust bedding (about ^0 mil front his real home 
cage into a small box of red plexiglass (14 x 9 x 9 cm). The doors covering aperture (4 cm in diameter) of the box 
were dosed- She box helow called "home" cage was placed at the comer of the ‘'open field" After 5 minutes the 
doer* Kti 1 opened (with rninimal disturbance) and the latency to leave t)»e home «yge measured In some 
cases when a mouse did nu| leave the home cage dining the first 10 min. after opening the doom the experiment 
was interrupted. I lu-re fore, (he latency values exceeding 600 seconds were replaced bv tlte value 600. Behaviour 
of an animal wys observed and recorded for six minutes after leaving its home cagp The test was divided into T6 
period'-, each lasted 10 seconds. Nuriil>er of square entries (below abbreviated and referred as square), rearing 
(rear) and jumping (jump ) Wr,r courted. Other hehavioural parameters were defined as following: 

DLtrsq number of entries in the "distant square", i.c.. the square in (he comer opposite to the home cage; 

Laldisi - latency to the lint visit "distant square", i.c.. the interval between the first leaving home cage and ihe 
Pint Vtsjl in 'distant square 

Home - lime spent in home cage (si. 

Loco - Ians spent by loco exploratory activities (gnawing the field, scratching at the floor or walls with the 
forrpaws. climbing, sniffing, jumping, rearing, walking and mnning ahout the Held) outside ihe home cage. In 
fact it was almost equal to ihr time. spent outsiile /lie home cage with die exception of tbr lime spen r byg.ioominc 

n i f.rxmit | ,i Horizontal activity Vertical activity 


Squares rardj Rear I_J Jump 

Pig, I. Means for horizontal (square entries) and vertical (rearing, jumping) activity measures in 
species. Abbreviations are the same as in lab. 1. 
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Freeze - time spent by freezing [sj. Only freezing events longer than 10 seconds were recorded: 

(iroom - time when grooming (all grooming, preening, scratching, licking or biting) of the animal's own body 
was recorded fs|; 

Cross - number of crossings the doors connecting the home cage with the "open fr ld", 
fhc number cf fetal bell was counted at the end of each test. The floor and walls were thoroughly cleared 
(washed by using a detergent and 9t>% ethanol) before the testing of the nest animal. 

RESULTS 


Intraspecific variation 

Sex differences: 1c order to lest differences between the sexes controlled for species two-way 
analysis of variance was |>orfonned for species and sex as factors. Slightly significant influence 
of sex was found for the time spent by loco-exploratory bchav iour only (F=6.17. P=O.OI 3). In 12 
of 15 samples (species or populations) under study the mean time spent by loco-exploratory 
activity was higher in males than that in females. No clear tendency to considerable sexual 
differences in any other behavioural parameter was found. The corresponding results of 
ANOVA for these parameters are following: number of square entries F=1.57, P=0.210; rearing 
F=l 63, P-0.202; distsq F=2.75, P-0.098: crossing J ; =0.13, P-0.714; time spent in home cage 
F-3.30, P=0.070. latency (Log-transformed) F=0.04, P=0.829, latdist (Log-transformed) 
F=0.256, P-0.618; boli I* =2.95. P-0.086. Therefore, we pooled tlic data for males and females 
in order to broaden samples. 

We compared behaviour of laboratory bom w<xxl mice (Apodtmu* sylvatlcus) with wild 
bom overwintered animals of the same species by using analysis of variance controlled for sex. 
A significant eftecl of this factor was found for rearing only (F=6.34, P-0.01). Similar compari¬ 
sons of wild and laboratory bom wood mice (analyses of variance or Kruskal-Wallis tests) 
performed for all the other behavioural parameters studied did not show any significant result. 


A.ng.ag. 

Aag.ma. 

A.pe. 

A.fl. 

A.sy. 

A.mi. 

A.my. 

M.ma. 

M.mu.P 
M.mu.R 
M.do. 

M.mu.x do. 

L.ba. 

Mi.ml. 

A.ca. 

0% 25% 50% 75% 100% 

M loco groom V I freeze &&&’ home 

Fig. 2. Mean lime spent by kxo-exploxaiory activity (loco), grooming (groom), freezing (freeze) and inside 
home cage {heme). Abbreviations are (he same as in lab. I. 
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Interspecific comparisons 

The mean values and standard errors for each variable and species or population are given m 
table.' 1-3 and Figures 1-2 A considerable interspecific variation was found in the majority of 
behavioural variables as indicated by the results of nOn-paramelnc Kruskal-Wallis statistics 
(P<0 0001) lr was less apparent in latency to enter a distant square (P-0 0039) The only 
exception was the nan-significant value obtained for frec/jng (P=0 1025) 

Afsti the analysis of variance (described above) revealed highly significant (P) differences 
among specie with respect to Che total number of square entries (F-6 26). rearing (F-12 52). 
crossing (F=7 55). time spent in the home cage (F=6 89). time spent by loco-exploratory activity 
(F=9 32) A lot of individual comparisons using Tukey range tests were significant For 
example, following comparisons were significant for the number of square entries, rearing, time 
spent in the home cage and by loco-exploratory activity A mysuemus entered significantly 
more squares than A a agrarius and M ntacedomcus A a agrartus entered less squares than 
aJJ hie other speejes under study wnh the exception of M matedomeus, A a mantchuncus. 
A flnvKoiln and L batbarus Rearing- L bar bams reared less frequently th.in M maccdonicus. 
A syhuucus, Ac tahrmus, \f domesticus, A mystaunus and M mu sen tits (Prague). A a 
agrunps less than M rnucedvmcus. A sylvuticus. Ac tuhirmus. M domesticus. A niystacinus 
and M ntusculus (Prague). M muse ulus (Prague) more than all the other species under study 
with the exception of A a mantchuncus Horne A a agranus spent ui the home cage signifi¬ 
cantly more time than ail the other species with the exception of A a mantehurieus, A penrnsu- 
!at\ A flavtcolln and A micro ps A pe/unmlae spent in the home cage more time than 
A mysiacmus and ihe Prague population of M muse ulus Loco-exploratory activity. A agrareus 
spent less time by Joco-exploratory than all (lie other species with the exception of A a 
manichuncus and A flavicoUts A myst acinus spent more time t han A Jiavtcoihs, M muse ulus 
(Prafiiic' m >'* ' me than A penmsulae A flavicolhs and A w Ivatuus 
Factor 2 



Factor 1 

Fig 3 Results of tacior analysis Scaiier-ploi i»s luciur -.cures tor individual >pscies Abbreviations are the 
same as ui 1 ah I 
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1 able I Means for latency lo leave home cage (latency) latency to visit most distant square (lalJist). number 
of lioli deposited on the field (hnli) mid body weight of animals (weight) Roth latency measure* are I.Ofi 
transformed 


Specie 

n 

Latency 

Mean S F. 

n 

Latdisl 

Mean 

SE 

Buh 

Mean 

S E 

Mean body 
W'cighT 

A 

36 

i n 

19 

36 

2 90 

06 

1 11 

21 

26 4 

A ag mu 

4 

2 26 

1 13 

4 

2 77 

43 

1 50 

1 19 

32 9 

A pc 

16 

1 45 

36 

16 

3 70 

28 

56 

27 

27 6 

An 

19 

87 

20 

16 

3 24 

27 

1 38 

52 

32 0 

Asy 

77 

l 53 

17 

68 

3 03 

10 

93 

18 

225 

A mi 

10 

2 03 

.64 

14 

2 42 

34 

00 

00 

170 

A my 

20 

r 35 

30 

20 

2 83 

21 

300 

73 

42 1 

M ma 

21 

73 

16 

21 

3 55 

12 

186 

43 

20 1 

M rou F 

23 

1 16 

24 

23 

304 

18 

61 

19 

19 0 

M mu R 

26 

86 

17 

23 

3 42 

24 

S3 

23 

159 

M mu x do 

30 

1 25 

23 

21 

3 35 

24 

24 

17 

180 

M do 

34 

99 

17 

34 

299 

26 

06 

04 

186 

L ba 

12 

1 II 

32 

12 

3 05 

30 

2 17 

53 

51 6 

M mi 

12 

1 72 

50 

12 

291 

27 

208 

66 

8 1 

Aca 

14 

98 

26 

14 

205 

26 

43 

17 

45 3 


Abbreviations A ag - Apodctnus agranus ugranus A ag mu » Apodemus agranus mtmfchuricus A pc » 
Apmltmus pemnsuinc. A II — Apodemus flavicolhs, A sv - Apodemus syh-oiicw. A nil — Apodemus rmcrops. 
A my - Apodemus nivslacmus. M ina - Mu' mace dome us. M mu F- Mus musculus Prague. M mu K- Mu? 
must-ulus Bu Igariu. M mu x do - hybrids of M us musculus and Mus domes ficus. M do *» Mtts demesne us. L ba¬ 
it 7»i»j/.rr0/»iyj barburus. M mt — M icromys nunufus. A ca — Acomys cabin ruts 

The means for each variable and species (population) were treated by using a factor analysis 
The first factor was highly correlated wiih Uic time spent by loco-exploratory activity (0 95). the 
lime spent in the home cage (-0 87). the number of square entries (0 72), rearing (0 70), the 
number of distant square entries (061) and jumping (051), while the second factor was correla¬ 
ted with crossings the aperture of the home cage (-0 76), latency to leave the home cage (-0 60), 
latency to enter a distant square (0 50) and boh (0 46) The scatter-plot of factor scores is given 
m Figure. :i The marginal position of Apod cm us agrarius on the left part cf the scale according 
to die first factor ts apparent On the other hand Apodemus myslacinus, as well as the Prague 
population of Mus musculus were characterized by the highest values cf this factor However, 
great differences helwcen particular populations of commensal mice (Mus musculus sensu la(o) 
suggest that the significance of extreme position of the Prague population should not he Overesti¬ 
mated Other species displayed fairly intermediary values 

DISCUSSION 

Intraspecific variation In u sharp contrast to apparent and highly significant interspecific 
variation, there were not found considerable sex dif ferences m the majority of behavioural traits 
displayed during die tests. Also the differences between wild caught «ind laboratory bom wood 
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Table 2 Mean numbers for square entries (squares), rearing (rear), entries to the most distant square (distsq). 
jumping (jump)and Crossing ihe doors of the home cage (cross) Abbreviations are die same as in Tab I 


Species 

n 

Squares 
Mean f> b 

Rear 

Mean 

Sfc 

Distsq 

Mean S fc 

Jump 

Mean 

s t 

Cross 

Mean S t 

Aag 

36 

59 8 

50 

290 

26 

45 

4 

0 

0 

761 

63 

Aarru 

4 

92 8 

212 

49 5 

18 1 

73 

1 7 

1 5 

9 

625 

48 

Ape 

16 

1119 

120 

33 4 

36 

87 

9 

1 

I 

1281 

1 77 

Afl 

16 

100 3 

no 

37 8 

43 

65 

8 

27 

19 

5 56 

88 

Asy 

68 

127 3 

5 4 

519 

1 9 

8 1 

4 

40 

10 

700 

51 

A mi 

Id 

127 5 

185 

466 

37 

96 

I 2 

4 

4 

R 14 

93 

Amy 

20 

151 6 

10 l 

58 1 

3 3 

8 1 

7 

79 

1 8 

5 10 

88 

M iru 

21 

92 1 

90 

49 1 

43 

105 

} 3 

0 

0 

6 57 

75 

MmjP 

23 

1147 

84 

75 6 

33 

15 0 

1 4 

17 4 

7 8 

304 

48 

M mu R 

23 

113 4 

101 

43 7 

4 1 

76 

8 

27 

1 2 

478 

47 

M mu K do 

21 

1178 

113 

43 2 

32 

102 

1 2 

25 

1 2 

3 43 

45 

Mdo 

34 

117 5 

75 

52 9 

32 

110 

9 

86 

26 

8 71 

77 

Lba 

12 

105 2 

149 

25 6 

29 

95 

l 2 

5 

4 

4 42 

70 

Aca 

14 

122 2 

112 

52 6 

3 2 

85 

7 

1 

1 

7 36 

1 10 

M mi 

12 

142 1 

124 

43 2 

45 

97 

29 

2 

1 

EH 

86 


Table 3 Mean time spent in home cage (home), by loco- exploratory activity (loco), grooming (groom) and 
freezing (freeze) Abbreviations arc the same as in Tab I 


Species 

n 

Mean 

Home 

SE 

Loco 

Mean 

SE 

Groom 

Mean S E 

Mean 

Freeze 

SE 

Aag 

36 

132 4 

150 

194 3 

117 

319 

8 1 

1 4 

3 4 

Aagma 

4 

120 0 

57 6 

226 3 

51 3 

138 

12 1 

0 

0 

Ape 

16 

1006 

21 4 

258 1 

165 

1 3 

66 

0 

0 

AH 

16 

700 

22 3 

249 4 

18 9 

37 5 

120 

3 1 

20 

Asy 

68 

47 6 

82 

275 1 

77 

35 9 

44 

1 3 

8 

A mi 

14 

67 9 

17 4 

268 9 

156 

23 1 

66 

0 

0 

A my 

20 

140 

31 

324 8 

66 

21 3 

70 

0 

0 

M im 

21 

56 2 

12 1 

296 0 

11 2 

79 

34 

0 

0 

M mu P 

23 

12 8 

64 

335 2 

73 

120 

42 

0 

0 

M mu R 

23 

58 0 

176 

282 8 

180 

16 1 

4 3 

3 0 

2.3 

Mmu x do 

21 

519 

16 7 

298 1 

160 

7 1 

12 

2 9 

24 

M do 

34 

59 7 

97 

296 2 

9 5 

4 1 

1 2 

0 

0 

L Im 

12 

438 

172 

282 5 

156 

33 8 

7 0 

0 

0 

A Ca 

14 

25 6 

59 

320 4 

8 4 

76 

28 

64 

6 4 

Mrm 

12 

363 

55 

3196 

62 

25 

13 

1 7 

1 1 


179 






mice were insignificant in most cases. Similar results were obtained in a comprehensive study 
conducted in wild caught Wood mouse (Apodtmus sylvaiictts) by Lodewijcx (1984 u,b). The 
level of the exploratory behaviour in females was stable throughout the year while in males it 
was higher during the spring-summer period, other effects of sex, sexual activity and partially 
also of age were not found. However, we can conclude that intraspccifk differences seem to be 
generally smaller than the interspecific ones, the influence of sex, age, tameness and domestica¬ 
tion cannot be simply ruled out. Variation due to these factors is often reported in laboratory 
rodents (Archer 1977, Hethclal. 1987, etc.). 

Intraspecifie variation in exploratory behaviour was found also in several studies, which 
were performed in order to describe changes in behavioural properties of wild populations of 
voles during the year or their population cycle (Krebs 1970, Jaskiri 1980. Turner et al. 1983, 
Johnston Gaines 1985. etc.). Interspecific comparisons. Exploratory behaviour depends upon 
details of testing procedure (illumination, construction of the field etc.). Therefore, we ought to 
keep in mind, lhat the results obtained by using different modifications of testing procedure are 
not fully comparable. Unfortunately, there are available only a few studies lhat provide data for 
comparisons of a number of species tinder identical conditions. .All the studies used ''forced 
exploration" techniques. As a part of a program designed to provide systematic comparative 
behavioural data (Evans el al. 1978, Sloane et al. 1978, Dewsbury et al. 1979, 1980, 
Baumgardner et al. 1980. Dewsbury 1980, Webster et al. 1981a.b. etc.), "open field" method 
was introduced by Wilson el at. (1976) as "an analytical tool for assessing .species-typical beha¬ 
vioural tendencies m a relatively unstructured situation". They described open-field behaviour in 
12 specie? of rodents and demonstrated obvious interspecific deferences. They also found ecolo¬ 
gical correlates of this behaviour suggesting that open-field behaviour reflects ecological and 
selective pressures. "Field dwellers" exhibited generally less square entries, "desert dwellers" 
spent more trine by rearing, while "arboreal" species showed the greatest amounts of jumping 
and locc-e.xploratory behaviour. These ecological correlates seem to be less clear- in larger mate¬ 
rial. after the adding of other eight species into the comparison (Webster et al. 1979). Similar 
ecological correlates of open field behaviour among Palaearctic voles and birch mice were 
obtained also by Vigorov (1980). It is to he noted here that marked differences in open-field 
behaviour were found even between sibling species as for example between Microtus ar-alis 
and M rossiomeridfonahs (Malygin 1983). Similarly, chromosomal races (species) of Spal ax 
ehr ember gi from humid areas displayed more exploratory activity (measured using free explora¬ 
tion technique), than races from dry areas (Hcth cl id 1987, NevO 1991). 

Frynta (1992) compared the behavioural patterns displayed by seven mice taxa (Apodemus 
mystaeinus, A. sylvaricus, A. fluvicoUts, A. microps, A. agrurius, Mus m us cuius, Mus sp. from 
Azerbaijan and hybrids M. museu/us x M. domestic us) in the open field during 6-min. "forced 
exploration" tests. Two species. Apodcmus agrarirus and A. mystaeinus, showed different 
patterns of open-field behaviour if compared with oilier species under study. The former 
displayed low while llie latter high values of square entries, rearing .uid time spent in activity. 
Almost the same behavioural patterns arc visible from the results or free exploration tests 
described in the present study. 

Our results suggest marked interspecific variation. This evidence may be interpreted on the 
basis of ecological strategics and adaptation of particular species. As genus Apodcmus is 
concerned, both species, which displayed extreme position according to the first factor are spe¬ 
cialized. Apodemus agrarius is a burrowing specie*. Its habitat is typically humid, rich and 
covered with a dense vegetation (Kratochvil 1977. Bbhme 1978). Apodcmus mystaeinus is a 
Mediterranean species inhabiting extremely dry and rocky habitats (At all ah 1978). Their strate¬ 
gy is obvious also from short vibrissae in A. agrarius, which arc on lire contrary very long in 
A. mystaeinus (Kratochvil 1968). 
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Wrihrn species of the genus Mus, the most important ecological distinction is an adaptation 
10 commensal tom or feral way of life Fortunately, regardless to the scarcity of comparative 
studies using "free exploration" tests in non domesticated rodents, there are some lnerary data 
comparing commensal and fend mice Mound builduig mice (Mm spictlegus ) tested in a large 
room spent more time inside nest boxes while House mice M musculus displayed more move¬ 
ments along the walls of the field (MeSkova et a I 1986) These differences are parallel to those 
found hetween .Vfwv matetlowcus and Mus musculus M macedonicus , a feral species which is 
closely related to M hortulanus, jump and rear less frequently and spent more time inside boxes 
than commensal M musculus when tested preferences for odour marks in a circular arena 
(Frynta ct ol 1992) However. these differences between feral and commensal species of House 
mite (genus Mas) .ire Jess obvious in experiments performed m terraria of limited size (MeSko- 
va ct al 1986: this study) U is to be remarked here that an emotional reactivity as reflected by 
plasma corticosteroft was found to be higher in feral populations of M domesticus when 
compared with commensal populations of this species (Ganem 1991 a,b, Gancm et al 1989) 
Generally, in agreement with their ecological needs, feral mice seem to be fairly more emotio¬ 
nal and less exploratory lhan their commensal relatives 

li can be concluded that ecological strategy of particular species probably influenced their 
behaviour in the test However, a larger sample of comparative data is needed for more precise 
comparison 
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So ratio, synurhixation. Apodemussyhnucus 

Abstract 11 k overall sex ra'.io based or. material of 3455 specimens cf Apodemussyivaiicus snap trapped m 6* 
lorn lilies in Ihc city of Prague Has slightly but significantly male biased. The percentage til' males was 52.7% in 
total catch. It was found a considerable variation in sex ratio during the year, ihc percentage of males was slightly 
higher during the reproductive season than in autumnal ami winter months. Ihc highesi proportion of males was 
recorded at the beginning of breeding season in March (68%, n-79>. for liie evaluation of juvenile sex ratio we 
used date from SJ4 individuals of known sex beni in the laboratory TJreir total sex ratio was fairly balanced 
(4S.3&) and remained not substantially changed by mortality during adulthood. I he effects of mother age. weight 
and parity on juvenile sex ratio were insignificant. Female biased vex ratio (35%, n-4&) found in liners consisting 
of one or two juveniles most probably can be attributed to mortality in embryos mul/or juvenJes 

INTRODUCTION 

The sex ruiio and its variation during the year belongs to the most important population 
parameters in sniull rodents (BoTsukov •& Kubui'cev I9S4). Tlie major aim Of this study is to 
compare data on sex ratio in the Wtxx! mouse, Apodemus sylvalicus (Linnaeus, 1758) obtained 
by snap-trapping in the field with juvenile and adult sex ratios in the laboratory colony. In 
addition, sex ratio in progeny constitutes an important component of female fitness (cf. Trivers 
& Willard 1973, Maynard Smith 1980. Schailc & Hrdy 1991, Clutton-Brock 1991. etc.), and 
therefore, data on sex ratio in individual species may be helpful in testing of prediciions of sex 
ratio theory. 


MA1TRIAI. AND METHODS 

The Wood mouse is one of ihe most wide-spread rodents k» Europe. It seems io be rr.osi generally tic species of 
ihc submenus Syivcctnus, which is. apparently, an ecological equivalent of North American genus feromyn'us 
(Montgomery 1989b). 

Ua’a tram the ftcld 

Our material of the Wood mouse was collected in die 65 localities distributed on the territory of the city of Prague 
(Cemrul Bohemia). Wood mice wen; eapiured mostly in snap-imps (10 x 5 cm) of ihe common type, only small, 
uniirpomnt proportion whs cal died in wooden live traps According io the uibaoiraiiuo gradient, the localities 
could be s*irled into thre<! categories I) Parks or cemeterirx in the center of die city completely surrounded by 
built-up areas; 2) Parks, evdens <»r oilier man made ejeen habitat*, rmJer.il sites, eic. or> fJie peripheiy of rhe city 
nut completely surrounded by built up areas; 3) Woods oi other seuvuiatural habitats on ihe outskirts of Prague. 
Aficr capuire, all specimens were dissected and their vex wav recorded- Ecr details of methods, localities and 
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population parameter* see Frynta e( al. (in print). Frynt* (1992.1993). Frymu A Vohmlik (1992. m prjii). 

Altogether, 3455 spoc-unrns of the Wood mouse captured in the period 1969-1990 were treated, of which 975. 
1507. and 973 wore collected ir. the localities of the first, second ami third category, respectively. 

Ih»ta from the laboratory 

Tlte laboratory colony of Apod emus sy l vatic us was es(ab!i*l>ed from mice captured at several localities in 
Central Bohemia (mainly in Prague) during the autumn 1987. Croups of captive annuls, consisting of one or two 
pairs and their offsprings, wen: housed in glass terraria sized lh>m 40 x 30 x 30 cm to 100 x 60 x 40 c:n or in 
standard plastic cages 38 x 22 i 22 cm Cages were placed in a light controlled room in a long photoperiod (16L : 
8U». Ad lib (Him water in water brittle* and food (DOS2B mouse and rat breeder diet) wen: prjviiled. Lueh cage 
contained sawdust, nesting, rnatr.ri.il (hay) and shelters. All the animals were individually marked and their growth 
and life history was recorded (iihkova 1991, Fryttta A ^if.kovi 1992). Therefore, data, on parity, body weight and 
age of each breeding female were available. It is to be noted here that the age was precisely known only for 
laboratory bom females. Wild bom females were captured as subadults in auuimn. According to our knowledge or 
reproduction and age structure in Wood mice populations, they were bom most probably during the late summer 
period Therefore, they were .abitranly considered to be bom in August, 

Juvenile Wood mice used ui our analysis were of the first-, second- or third laboratory animals generation. 
Their sex was identified at various age till weaning during regular inspection of I lie nest*. Altogether. we collected 
data On the sex in 834 juveniles. 

Tn order to describe sex ratio variation in different age categories of nibadull and adult animals, we used data 
about <ex in all animals which survived in our laboratory up to Die given age varying within 'hr. range from 1 to 16 
months. Unfortunately, sex ratios obtained by using this procedure (in the case of laboratory bom aomiuls) are 
affected riot only by natural, but also by artificial mortality (e g escaped animal* or animals used in other expert 
merits, etc.). Therefore, we also computed sex ratios based on life tables from which an artificial mortality was 
completely subtracted. 
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Fig. 1. Variation in the sex ratio during the year. Prague - present study; Southern Moravia - PelifcSn 1970. 
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RRSU1.TS 


Tnc overall sex ratio in die material captured in Prague was slightly, hut significantly male 
biased (52.7%, n=3455, x‘=9.90, P<0.01>. A considerable variation of the sex ratio during the 
year was found (Tab.I, Fig.I). The highest proportion of males was found in March (68%, 
ii=79, x* ” 10.6, P<0.0l), i.e., at the beginning of reproductive season in tliis species. Male 
biased sex ratio occurred throughout The period of intensive reproduction till September ur.d 
also in November. It was statistically significant for the total material collected during (he 
spring (Mach May: 54.6%, n=489. x‘ =6 IS ’ P<0.05) raid The summer (June August: 54.4%. 
n-1127, xyj.OS, P<0.0l), but not for the autumn sample (Septcmbcr-November: 51.2%, 
n=l?22, % =0.92). Within the material collected daring the winter months, a slight, but an 
insignificant predominance of females was found (Dccember-February: 45.7%. n=l27, 
X-6.95). No clear trends in sex ratio were found after subdivision of the material according to 
die degree of urbanization (Tab.2). 

The total sex ratio in juveniles horn in laboratory was 48.3% (n=834. x“=0.94) and remai¬ 
ned not substantially changed by mortality during adulthood (Tab.3). After subdivision of the 
material according to mother age, weight and parity, slightly lower proportions of mates were 
found in primiparous females (45.4%. n-307). m females lighter than 26 grams (45.3%-. n-300) 
as well as in females up to 6 months old (44.3%. n=158). However, these differences were not 
significant in any case(Tab.4). Testing sex ratio by litter size (Tab.5) revealed an insignificant 
effect of this factor (x“=8.6, d.f.-5). The highest proportion of maies was found in the most 

litter size « 3 (n - 32) litter size = 4 (n = 45) 



Fig. 2. Distribution of combination uf sexes within litters. Lines indicate ihcurclical predictions bused ou 
binomial distribution. 
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Table 1. Variation in the sex ratio in Apodemus gylvalici t* during the year The material snap trapped in the 
territory of Prague, ft - percentage of males (values based on the material less than 50 specimens are given in 
parentheses) 


Month 

n 

Males 

Females 

% 



Jer.uarv 

46 

20 

26 

(43) 

.78 

n.s. 

February 

28 

5.3 

35 

(46) 

.14 

n.s. 

March 

79 

54 

25 

68 

10.64 

P<0.01 

April 

129 

69 

60 

53 

.62 

n.s. 

May 

271 

144 

127 

53 

1.06 

n.s. 

June 

289 

157 

132 

54 

2.16 

n.s. 

July 

297 

164 

133 

55 

3.23 

n.s 

August 

541 

293 

248 

54 

3.74 

n.s. 

September 

569 

297 

272 

52 

1.09 

n.s. 

October 

369 

180 

189 

49 

.22 

n.s. 

November 

784 

404 

3W 

52 

.73 

n.s. 

December 

5.1 

25 

28 

47 

.16 

n.s. 

March-May 

489 

267 

212 

54.6 

6.18 

P<0.Q5 

June-Aug. 

1127 

614 

513 

54.4 

9.05 

P<0.01 

Sept. Nov. 

1722 

881 

841 

51.2 

.92 

n.s. 

Dec.-Feb. 

327 

58 

69 

45.7 

.95 

n.s. 

Total 

3455 

1820 

1635 

517 

9.90 

P<0.01 


Table 2. Sex ratio in the material of Apoamus sylvaiicus snap trapped in the territory of Prague divided 
according to the degree of urbanization. M - males, F - females, % - percentage of males (values based or. the 
material less than 50 specimens are given in parentheses) 




central parks 



peripheral parks 


woods 


Month 

n 

M 

F 

% 

n 

M 

F 

% 

n 

M 

F 

% 

January 

9 

3 

6 

(33) 

24 

13 

II 

(54) 

13 

4 

9 

31 

February 

4 

2 

2 

(50) 

19 

8 

II 

(42) 

5 

3 

2 

60 

March 

6 

3 

3 

(50) 

49 

36 

13 

(73) 

24 

15 

9 

(63) 

April 

50 

29 

21 

58 

56 

25 

31 

45 

23 

15 

8 

(65) 

May 

62 

31 

31 

50 

100 

55 

45 

55 

109 

58 

51 

53 

June 

214 

119 

95 

56 

49 

26 

23 

(53) 

26 

12 

14 

(46) 

July 

41 

19 

22 

(46) 

1% 

112 

84 

57 

60 

33 

27 

55 

August 

179 

89 

90 

50 

290 

164 

126 

57 

72 

40 

32 

56 

September 

91 

56 

35 

62 

315 

159 

156 

50 

163 

82 

81 

50 

October 

41 

20 

21 

(49) 

208 

103 

105 

50 

120 

57 

63 

48 

November 

278 

150 

128 

54 

194 

105 

89 

54 

312 

149 

163 

48 

December 

- 

- 

- 

- 

7 

0 

7 

(0) 

46 

25 

2! 

54 

Spring 

118 

63 

55 

53.4 

205 

116 

89 

56.6 

156 

88 

68 

564 

Summer 

434 

227 

207 

52.3 

535 

302 

233 

56.4 

158 

85 

73 

53.8 

Autumn 

410 

226 

184 

55.1 

717 

367 

350 

51.2 

595 

288 

307 

48.4 

Winter 

13 

5 

8 

[38.5) 

50 

21 

29 

42.0 

64 

32 

32 

50.0 

Total 

975 

521 

454 

53.4 

1507 

806 

701 

53.5 

973 

493 

480 

50.7 
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Table 3. Sex ratio in the laboratory colony of Apodemu* sylvatita* and its variatiuu iiranding in the age of 
animals. Values computed on the basis of life tables in which artificial mortality was excluded are given in 
parentheses. % - percentage of males 


age 

(months] 

animals bom in laboratory 

n males 

i) 

wild horn. 

males 

% 

1 

615 

305 

49.6 (50.3) 



. 

2 

513 

254 

19.5 (50.0) 

. 

- 

. 

3 

416 

212 

51.0(49 3) 

- 

- 

- 

4 

329 

166 

50.5 (49 3) 

. 

- 

- 

5 

272 

137 

50.4(504) 

- 

- 

- 

6 

222 

114 

51.4(50.4) 

80 

45 

56.3 

7 

164 

79 

48.2(49 1} 

79 

44 

557 

8 

122 

60 

49.2 (49.5) 

79 

44 

557 

9 

92 

49 

53.3(50 5) 

7S 

43 

55.1 

10 

S3 

•16 

55.4(47 8) 

7| 

40 

56.3 

II 

70 

37 

52-9 146.3) 

69 

39 

56.5 

12 

59 

29 

49.2 (45 6) 

69 

39 

56.5 

13 

51 

25 

49.0(41 9) 

66 

38 

576 

14 

44 

21 

47.7 (44.8) 

65 

37 

569 

15 

28 

13 

46.4 (’43.8) 

58 

31 

53.4 

16 

12 

7 

58.3(43.8) 

4-1 

24 

545 


Table 4. Sex ratio variation at relation to malemat age, body weight and parity, m juvenile laboratory bom 
Apodemussyh-aikus. % - percentage ol males 



n 

males 

females 

% 

are of female: 

2-6 months 

158 

70 

88 

44.3 

7 - 9 months 

249 

123 

126 

49.4 

10 - 12 months 

268 

125 

143 

466 

|3 - 18 months 
Ct 2 -3.10.«Lf.-3.ns) 

159 

85 

74 

53.5 

body weight , B f female 

I4g - 23 g 

TOO 

136 

164 

45.3 

26g-30g 

352 

176 

176 

50.0 

3U-40g 

<X- 1 67, d f.- 2, n.s.) 

182 

91 

91 

50.0 

parity: 

the fust litter 

307 

137 

165 

45.4 

the seoonci litter 

262 

1.72 

130 

50.4 

the third litter 

162 

87 

75 

5317 

more than third litter 
(X*- 4.45, d.f.-3. n.s.) 

108 

47 

61 

43.5 

total sex rat.o 
(< 2 - 0.94, d.f.- 1. n.s.) 

834 

403 

431 

48.3 
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Table 5. Sex raiio in pivcnile laboratory bom Apodcmnssylvaticui according lo iIk liner size. '4 - per ccci luge 
of malts 


Viner 

»izc 

n 

males 

female* 

% 

T~ 

X 


1 or? 

48 

17 

31 

35.4 

4.08 

P<0.05 

3 

% 

47 

49 

49.0 

0.04 

n.s 

4 

180 

100 

80 

55.6 

2 22 

n.$. 

5 

310 

141 

169 

45.5 

2.52 

n.s. 

6 

144 

68 

76 

47.2 

0.44 

D.S- 

7 

56 

30 

26 

53.6 

0 28 

n.s. 

( X - 8.60, <11.-5. n s.) 








Table 6 

Sex ratio distribution within litters in laboratory colony of Apodtmur sylvalictis 

Liner 

No. of 

males : females 

frequency 

size 

liners 



1 

8 

1:0 

4 



0: 1 

4 

2 

20 

2:0 

3 



1 : 1 

7 



0:2 

10 

3 

32 

3:0 

2 



2: 1 

15 



1:2 

11 



0:3 

4 

4 

45 

4:0 

3 



3: 1 

12 



2:2 

22 



1 : 3 

8 



0:4 

<1 

5 

62 

5:0 

1 



4: 1 

7 



3:2 

12 



2: 3 

30 



1 : 4 

12 



0:5 

0 

6 

24 

6:0 

0 



5: 1 

2 



4:2 

2 



3: 3 

13 



2:4 

4 



1 : 5 

3 



0:6 

0 

7 

8 

6: 1 

1 



5:2 

3 



3: 4 

1 



2:5 

3 


]R8 




Table 7. Sex ratio in samples of Apodemus sylvalu'us collected in various pans of iis distribution area, as 
reported in Ilia literature. 


Population 

n 

male % 

source 

Iberian Peninsula: 

Mbnlseny.N.U. Spain 

406 

55.9 

Sans-Coma & Gosalbcz (1976) 

Pyrenees, N R. Spun 

341 

56.3 

Sans-Coma & Gosalbcz (1976) 

France 

Department l ^ire. France 

1051 

58.5 

Saint -Girons (1966) 

Great Britain and Ireland: 
Herefordshire. England 

1459 

55.7 

Baker (1930) 

Wvtham Woods. Oxford, Fngland 

906 

51.2 

Miller (1958), Kikaw,i(1964> 

WaodchestcT Pink. biiiland 

1072 

57.1 

Montgomery (1980) 

Northern Ireland 

4425 

57.9 

Montgomery (1989) 

Skumcr Inland 

1047 

58.7 

Jewell (1966) 

Germany: 

Berlin, surroundings 

1018 

56.3 

Stein (1953) 

Schleswig-Holstein 

625 

55.4 

JUdcs(1979) 

Central F.urope: 

Most region. Northern Bohemia 

855 

49.5 

Bcj6ck(1979> 

Western Bohemia 

1837 

54.5 

llurka & Nentec (1985) 

Tabor region,.Southern 8 oh am a 

594 

53.4 

Zbytovsky(l989) 

Prague. Centra! Bohemia 

3455 

517 

present paper 

Southern Moravia 

1742 

52.0 

Pelikan (1970) 

Stockerau, N.E. Austria 

223 

57.9 

Steiner (1968) 

Balkan Peninsula: 

Rozovaia dolina. Btiltaria 

591 

53.5 

Christov (1974) 

Bulgaria 

1080 

54.9 

Slraka (1965) 


frequent lilter size, i.e., in the litters consisting of 4 individuals (55.6%. n-180). On the oilier 
hand, significantly female biased sex ratio was found in the litters consisting of one or two 
juveniles (35.4%, n-4$.x =4.08, PcO.Ol). 

Sex ratio distributions within litters (Tab.6) were compared with expected binomial distribu¬ 
tion. A slight tendency to lower variance is obvious from Fig.2. Also chi-square test revealed 
a significant deviation from binomial distribution in litters consisting of five (x*6.52, n-62, 
dj>2, P-0.038) and six (%~-6.l5, n=24, d.f.=1. P-0.013) animals. No significant differences 
were found for litters consisting of four juveniles (x 2 =2.97, n*45, d.f.* I, P-0.084). 

DISCUSSION 

As evident from Tab.7, in which survey of literary data is given, a slight predominance of 
males within samples captured in live :ir snap traps is a common phenomenon in Apodcmus 
sylvaticus. Sex ratios obtained by using these methods arc usually biased towards the males also 
in other Apodcmus species 'PelikAn 1970, Montgomery 1989b). Of course, we have to keep in 
mind that the seasonal and may be even the annual variation can affect the total values of sex 
ratio. We found a significant predominance of males in spring and summer periods, i.e., during 
an intensive breeding season, but not in autumn and winter. This phenomenon may be attributed 
to seasonal changes in probability of capture associated with breeding. Males have larger home 
ranges (cf. Montgomery 1989b) and a mure intensive exploratory activity (Lodewijckx 1984) 
during breeding period. On the other hand, it is to be mentioned here, that no clear effect of 
breeding on sex ratio was reported hy Pelik&i (1970) in a South Moravian population (Fig. I). 

By comparing sex ratio in trappable part of wild population with sex ratio in a laboratory 







colony of Wood mice, wc can assume, that There is a general accordance between these data 
Doth juvenile vex ratio in our material from laboratory conditions and autumnal and winter sex 
ratios obtained in llie field are not significantly deviated from ratio 1 ; 1 The same can be 
concluded also for subadult and adult sex ratios m our laboratory colony However, evaluating 
these data, we ought to keep in mind a limited number of individuals survived to old age, and 
therefore, much lower precision of sex ratio estimation in upper age categories 

The effects Of maternal age, weight, parity and infer size on juvenile sex ratio were repea¬ 
tedly studied in mammals, but (he results of such studies wluch sometimes contradict each other 
(Mltkovsky 1985, 1988, Verme 1983, Gray & Kataiibafl985. Rawlings «t Kessler 1986. Small 
& Hrdy 1985, etc) Above mentioned factors showed only an insignificant influence in sex 
ratios in -hit material However, on the other hand, the tendency for lower prison ion of females 
in litters produced by younger, smaller and'orpnmipamus mothers than in older, heavier and/or 
multiparous ones is in accordance with the sex ratio manipulation theory, predicting that females 
under good conditions bias investment towards offspring of the sex that most likely benefit from 
ihc mother's advantaged situation (i e . towards the males in this case) and vice versa Similarly, 
wo found ll»e highest proportion of males in the litters of medium size, i e , in the litters in which 
The best rearing conditions are expected 

Unfortunately, having no data on sex ratio at the time of Oicth. we cannot distinguish between 
the accordance with Tnvers & Willard (1973) hypothesis concerning secondary sex ratio and 
between sex ratio changes due to sex-hiascd natural mortality or manipulation after birth as 
expected by Maynard Smith (1980) The frequency of embryonic sets consisting of less than 
three embryos is extremely low, mostly not exceeding 1 % ui natural populations of Apod cm us 
sylvahcus (Frynta & Vohralilc 1993) Therefore, the presence of 28 (i e . 14%) litters of that size 
in our data from laboratory is most probably a result of natural mortality (embryonic resorption, 
juvenile mortality) or possible manipulation (infanticide in uiero or after bir.h) Female biased 
sex ratio in these litters is app.irent Similar processes resulting in female bias in sm.ill litters 
prmluccd under stress conditions were described also in other rodents Coypu (Gosling 1986), 
Wood iat (McClure 1981). etc In contradiction, the results obtained in nutritionally stressed 
House mice by Cramer (1988) did not show >i selective mortality of moles 

The expected statistical distribution ol the sex ratio witnm litters is binomial one Tins distri¬ 
bution fits with data of some empirical studies (cf Mltkovsky 1985) Our results showed a slight 
tendency cowards less variance than that predicted by binomial distribution It is to be mentioned 
here, that a similar tendency to subnormal dispersion ill the distribution or combination of sexes 
was reported in several studies about pigs, rabbits, mice (cf James 1975) and golden hamsters 
(Huck et al 1990) However, in the case 01' the Wood mouse more data are needful for the 
evaluation or this problem 
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Taxonomy, Oligoch&cU. Earthworms, AUolobophora meracica sp.n.. Central Europe 

Abstract A new species of earthworm (Oligochacta. liimbricktie) from the riparian forest in South Moravia 
(Czech Republic) Ls described: A i We bap hora moravica sp. n. 

INTRODUCTION 

Studies of earthworms in nparious forests of South Moravia. Czech Republic, resulted in the 
col lection of One species of AUolobophora Eisen, 1874 that ap|ican» 10 be Unlike any previously 
described members of the genus. In this paper, the description of the new' species is given and its 
taxonomical position is discussed. 

SITU. MATERIAL AND METHODS 

Earthworms were sampled u> a mixed woodland of maple [Acer negando L.), oak {Querc.us robur L ), ash 
{Fraxinus excelsior L.) and elder [Sambiau* nigra L.) near the Pasohlivky village. South Moravia. Czech Re¬ 
public. The field layer vegetation was dominated by Urtico dioica L.. Galium aparine L.. Impatiens noli-tangere 
L.Acgopodiun: podagraria L., Lamiuin macuiatum L., Slachys silvalica h. and Chaerophyilam temuhun L. Tne 
soil type was modified chernozem. The long-term mean temperature is 9°C, the precipitation 500 mm. The region 
is pror.e to drought and temperature extremes and consequently earthworm activity is greatest in Lbe spring and 
fall. 

Table I. Cumulative totals ofc-ulhworm numbers and species representation for foursamptir.g occasions 


Species 

Number of 

individuals 

Dominance 

(%) 

AUolobophora moravica sp.n. 

49 

11.8 

Aporrectodea rosea rosea (Savigjiy,lK26) 

43 

10.3 

Dendrobaeita octaedra octaedra (Savipiy, 1826) 

61 

14.7 

Fazmge ria p lary ura plaryura (Eiiein ger, 1833) 

46 

11.1 

Lumbricus rubellut rubelius 1 toffmeisler. >843 

92 

22 1 

Octoiasion lac team (Orlcy,l88l) 

125 

30.0 

Total 

416 

JO0.0 







E-irlhwonns were extracted using 0.5% formalin or obtained by digging and hufld sorting of soil samples 
(depth 0 - 15 cm), fixed ui 4% formalin and vlorrtl in a 7% solution of the same fixative. The species we are 
describing heir was collected on the type locality on the following sampling occasions (M mature. SM - semi 
mature, I - immalUie specimens): 18 May 1989. 12 M. 2 1. leg. L. Kouskova; 31 May 1990. 3 M. I 1. leg. V. Pi/.l; 
3 June 1990. 5 I, leg. L. HouSkovi; 16 .Time 1990, 6 M, 6 SM, 14 I. leg. L Hooibvi. Data on the coexisting 
species are summarized in Table I. 


DESCRIPTION 

Altoiobophora nwravlca sp.n. (Fig. I) 

EXTERNAL: Length 33 - 48 mm. diameter 1.7 - 2.5 mm, number ol'segments 95 - 100, weight of 
fixed specimens 90-135 mg. Body cylindrical, somewhat quadrangular posteriorly. Live worms 
slightly reddish brown with strong anterio-posterior and dcisoventral gradients, clilellum pink; 
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Fig. \. AUolobophoramorawca sp. n , anterior Dirt tf body (lateral view). 

greyish after fixing. Prosiomium epilobous (2/3), open. Setae closely paired, relative inter-setae 
distances on segment 30: ua 11 ab 3, be 8, cd 2, ckl 29. Setae a and b generally on large papillae 
on 8-12, 23, 24, 26, 28 and 29. Ventral setae of the 12th segment modified into genital setae. 
Dorsal pores apparent m postclitellar segments only, in anterior body segments closed. Nephri- 
dial pores irregularly distributed. Male pores in 1/2 15, small, without marked glandular pa¬ 
pillae. Female pores in 1/2 14, close to b. with small glandular edge. Clilellum saddle shaped, 
from (23) l/n 23 to 28 (1/n 29). Tubercula pubenatis appear on 24 - 27 in form of two linear 
extensions in the edge of clilellum. 

INTERNAL: Musculature of fasciculate type. No septa markedly thickened. Nephridial bladders 
S-shaped. Morren's glands in 10 and 11, with large dilatation ir. 10. Crop in 15 and 16, gizzard 
in 17-18. Typhlosolis from 20/21. Four pairs of seminal vesicles in 9-12. Spermathecae in 9 and 
10. large, roundish. 

Type LOCALITY Czech Republic, South Moravia, 2 km northeast of Pasohldvky village, near the 
reservoir Nove Mlyny (quadrangle 7065 on the faunistic map of the Czech Republic). 

TYPE MATERIAL. Holotypc VPC (V Pi2l Collection) 241/1. two paralypes VPC 241/2- 3. collected by Vdclav 
Pizl on 31 May 1990. 

AFFINITY. It is difficult to assign this species to any concrete genus separated from the former 
Altoiobophora sensu lato (Bouche, 1972). On the basis of the presence of S-shaped nephridial 
bladders and two paires of spermathecae, the species might be placed in the genus Pereha 
Easton, 1983 [syn. Altoiobophora ( Svellovia ) Perel, 19765. probably into the P. tuberosa 
(Svetlov, 1924) species group. However. A. mortn'ica sp.n. differs in some other characteristics 
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(do sepia thickened, position oi MotTen's glands, etc.) from all the members of this group, and 
the area where it was found in seems to he too distant from the range of Perelia spp., which arc 
characteristic by the high degree of endemism (Perel, 1979). Hence, we assign it provisionally to 
AUoiobophnta s. lat. (Bnuch6, 1972). 

ETYMOLOGY. The species is named for Moravia, an area in which it was found. 
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BOOK REVIEW 


BEHNKH J. M (editor): Parasites: Immunity and Pathology. The cunscqtieiKt* nf Par a sit ii Infer time* ki 
Mammals. London. New York, Philadelphia Taylor & Francis 1090, 437 pp P-ice (hard cover) I slg 49.C)0 

The tdiioi is a senior lecturer in /oology al the University of Nottingham, UK The list of contributors 
contains 16 acknowledged experts, mostly from Great Britain. As the editor emphasizes in the preface, parasites 
represent a most diverse group of organisms and reflect the popular life style adopted by living beings. In more 
recent years parasitology has blossomed as a result of the development of new technologies and is a result of 
collaborative studies across toimaily distinct academic disciplines. Designed primarily to interpret interrela¬ 
tionship of parasites, immunity and re.vjllajil pathology, this book consist of 19 diapters, Cadi presenting indivi¬ 
dual scientific communication with a list of comprehensive reference*. 

Tltc introductory chapter is devoted tc the coevoiution of parasites and hosts when discussing host-parasite 
arm races - a series of mutual counter-adaptation, advantages ar.d disadvantages of parasitism, and intricately 
interwoven immunological and pathological aspects of the host-parasite relationship. Two chapters deal with 
protozoal and helminth antigens and with the antigen uptake, processing and presentation. Another two chapters 
cover the differentiation of bone marrow cells into effector celis. and humoral ar.d cellular effector immune 
responses against parasites when discussing the organization of the lymphoid tissue, B and T lymphocytes, natural 
killer cells. ceH-mcduted cytotoxicity, granuloma formation and encapsulation. The chapter on genetically de¬ 
termined variation in host response and susceptibility to pathological damage has stressed the complexity of 
genetic control of both innate and acquired immunity to parasites. As can ba seen from flic chapter on protozoar. 
parasites of erythrocytes and macrophages, the diseases that result from this foim of parasitism arc r.ot yet well 
understood and leave more questions posed than can been resolved. 

Four chapters provide insight into pathology and immunity of parasitic infections. D/scusscd arc cutaneous 
irllammatory responses to protozoa, nematodes, platyhelminths and arthropods, pulmonary responses, immunolo¬ 
gical and inflammatory responses in the small intestine associated with helminthic infections an intestinal patho- 
logy. 

The chapter on acquired immunity and epidemiology focuses on possible ways in which acquired immunity 
may influence the population dynamics of macroparasite infections, then evaluates the possible consequences of 
immunity for human helminth infections and their control, and the role of immunity in protozoan epidemiology. 
The chapter on evasion of host immunity reviews some of the strategics which parasites use to prolong their 
existence in the host. Described arc various host-derived mechanisms, namely vanous types ofur.responsivertc.ss 
and reduced urmnutocontpelence, and pura.vite derived mechanisms, namely manipulation of parasite antigens and 
of the host immune system. The final chapter introduces aspects of vaccination against parasites, namely various 
types of vaccines, animal models, and vaccination in eradication and control 

ThL» highly informative volume offers a compendium of reviews of parasite induced patlroiogy and relevant 
IkisI immune responses. How the immune responses are evoked and how they express liost-pr-iteclive resistance at 
various (issue locations in the. iminruaiian body arconnsidwrd hi some detail. In addition, (he pathological seque¬ 
la? accompanying infections are emphasized. Extensive documentation consiu in 19 tables and 137 figures, name¬ 
ly diagrams, schematic drawings. r<iacropholognipln. light tuid electron microscope pictures. Many ob)*ctivo 
schematic illustrations presenting parasitological phenomena are structured according to personal voncepfion of 
individual contributors. This publication provides competent bfonivation and will b«*. of interest to final years 
undergraduates in parasitology and to postgrailua:r. research worker? in parasitology, zoology, immunology and 
pathology. 

Jirutfich Jim 
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Taxonomy, morphology, life cycles, new spevim. ApicinnpIcini.CephHUna, millipedes, Oriental Region 

Abstract Morphology arc life cycle? of 2 new species cf ccphaline gregarutes, Suinoductus kelaarti up. a. and S. 
waycnadtnsis ip r.. infecting ihc millipede, Chondromorpha kelaarti (Humbert) arc describee and xhcir affinities 
with related species discussed. 

Thirty-nine species of ccphaline grcgar’ncs belonging to 8 genera have been reported front 
Indian millipedes; of these 10 specie* belonging to Sienoducrus Ramachandran, 1976 and one 
belonging to Stcnophora Labbe, 1899 are from Kerala (Ramachandran 1972; Janardanun & 
Ram acb and run 1979. 1981a.b, I982u,b, 1983a,b, Janardanun ! 987 and Premia &. Janardanan 
1991). While examining the millipedes of Kerala for their gregarines, we came across 2 species 
of 's'tenoductus from Chondromorpha kelaarti (Humbert) collected from Ezhimala in Cannano- 
re district end Chundale in Wayanud district. These two species arc reported here as Sleno- 
duau* kelaarti sp. n. and S. wayanadensis sp. n. 

MATERIAL ANO METHODS 

Chondromorpha kelaarti collectrd ruin'. Erhimala amt Clinndale were examined and the different deve¬ 
lopment stage* of pjciyrincs rrcoveted were studied following the procedure reported by Janardanan & Ra- 
tMdwiJnto (1979). Sketches were made with the help of a camera lucida ar.O photographs were taken with a 
Wild MPS 12 micro cam era fitted tv a Lotte Diaplan phase-contrast microscope. Measurements arc in micrometers 
and the descriptions are ba»ed on a minimum of 20 specimens. Abbreviations used in this paper arc: t)W - Dcuio- 
merite width. PI. - Protvniertte length; PW - Protomeriie width; TL - Tula! length. 

DT5CRIPTTQN OFSPECIRS 


Stenoductus kelaarti sp. n. 

HOST. Chondromorpha kelaarti (Humbert) 

SITE. Intestine 

LOCALITY. fizhumla in Canranore district. Kerala (India) 

DATE OF COLLECTION. June to December I9&9, 1990 

HOLCTYTT. On slide Nc. G/S-l deposited in the parasite collections. Parasitology Laboratory, Department of 
Zoology. University of Calicut, Kerala (India). 

Morphology of sporadic (PL 1.1: PI. 2.3)*. Spcradins solitary, milky-white at the cud of 
anterior third and gradually tapering to a round eaudad. Prolomerite dome-like, with a lena-sha- 

• Plates 1 4 will be found at the end of this issue. 
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pcd reifuctile structure at the apical region: apical papilla and apical pore absent; protomerite 
epicyte uniformly thick, .striated; slrialions continuous with those on dcutomcritc; endocyte 
granular with a granule-free area at the posterior region: septum slightly convex toward proto¬ 
me rue. 1.6 thick; constriction at septum conspicuous. Deutomerite elongate, broader at the end 
of interior thinl and gradually tapering to a round caudad; deutomerite epicyte uniformty thick, 
striated; endocyte granular. Nucleus round to ovoid: its position variable; endosome single, 
irregular in outline. 

Measurements of sporadins, with mean in parentheses, are n<Xed below: 

TL - 160.1 - 264(180.6); DW - 57.8 - 70.9 (61.5); 

PL = 17.3 - 26.4 (20.2); PW = 29.7 - 46.2 (33.9); 

Ratios: PL: TL - 1; PW : DW - 1 : l . 8 . 

CJametocysts and (xicysts. Gamctocysts (PI. 1.2; PI. 2.4,5) spherical, milky-white. *>paque; 
cyst wall single, hyaline, uniformly thick, measured 3.3; line of association clear in newly 
formed cysts. Fresh cysts measured 75.9 - 82.5 (78.9). Naked, cord-like, mucilagenous sporo- 
duct (PI. 1.2; PI. 2.5) extruded through a rupture in the cyst wall. Oocysts were embedded along 
the whole length of sporoduci. Oocysts (PI. 1.3; PI. 2.6) ovoid, with hyaline epispore forming 
hemispherical polar projections and a conical equatorial ridge. Fresh spores with epispore mea¬ 
sured 7_5 by 5.3. 

Biology. Gametocysts kept in moist chamber developed and extruded spores in 72 hours. 
After 36 h of incubation, a clear zone, without inclusions, differentiated below the cyst wall. 
Oocysts aggregated at the central dense area. The central dense mass then raised at one point 
into a protuberance which slowly became more and more pronounced until its tip finally broke 
through the hyaline cyst wall and extruded out as a cord-like, mucilagenous sporoduct. The 
sporoduci disintegrated by absorbing moisture and set the spores free. 

Midgut fluid of the millipede activated the sporozoites in 5 to 6 minutes. A wriggling move¬ 
ment was observed inside the spore and the sporozoites came out in 9 to 10 min., one after the 
other, and continued to move actively in the midgut fluid. The sporozoites penetrate the midgut 
epithelial cells and develop into trophozoites. 

The intracellular trophozoite (PI, 1.4: PI. 2.1) observed was aseptaie, ovoid, 4.9 by 3.3. slai- 
nable with hematoxylin, but for a halo of unstained host cell region around; its nucleus was 
central. The smallest lumen trophozoite (PI. 1.5) measured 28 by 14. The largest observed 
trophozoite (PI. 1.6; PI. 2.2) measured 161.7 in length: its protomerite dome-shaped, with a 
lens-like refractile structure at its apex; deuteromeriie maximally wide at the end of anterior 
third, tapering gradually to the posterior and ending in a slightly broader, bulb-like caudad. With 
further growth the lumen trophozoites became sporaduis. 

Stenoductus wayaiuadenth sp. n 

HOST. Chondromorphakelaatit (Humbert) 

SITE Intestine 

LOCALITY. Chundale in Wayanad district, Kerala (India) 

DATE OP COLLECTION. June to December 1989 and 1990 

HOLOTYl’E. On Hide No. G/S-2 deposited m the parasite collections, Pirasilolojy Laboratory, Department of 
Zoology. University of Calicut. Kerala (Lidia). 

Morphology of sporadins (PI. 3.1). Spread ins tadpole-like, elongate, laterally curved. Proto- 
merile rectangular to hemispherical, wider than long; apical papilla and apical pore absent; pn> 
tomerite epicyte uniformly thick, striated, striations continuous with Ukjsc on deutcronierite: 
endocyte granular, septum convex toward deuteromcrite. Deutercmerite elongate, narrow be¬ 
hind septum, maximally dilated behind :he anterior third, then narrows to become a uniformly 



cylindrical, fate rally curved and round ended posterior half: cpicyle uniformly duck, hyaline, 
sinated; endocyte granular. Nucleus ovoid, feebly visible in fresh sporonis; endosome single, 
round, with ;» number of granules. 

Measurements Of sporadins, with mean in parentheses, arc noted below: 

TL = 305.3 - 480.2 (343.1); DW = 46.2 - 84.2 (61.4); 

PL - 14.9 - 29.7 (22.1); PW =21.5- 33 (27.2). 

Ratios: PL : TL - 1 : 15.5; PW : DW - I : 2.3. 

Garnet ocysts and oocysts. Gametocysts (PI. 3.2.3; PI. 4.4.5) spherical, opaque, milky-white; 
cyst wall single, hyaline, measured .3.3 - 4.9. Line i»f association clearly visible in early gamelo- 
cysts. Fresh cysts measured 108.9 - 125.4. Spoioduci elongate, almost cylindrical, with maxi¬ 
mum width at the base and round, disc-likc structure at the distal end. The duel lumen 11.5 - 21.4 
in diameter. Oocysts (PI. 3.4; PI. 4.6) ovoid, with hyaline cpispore forming pointed polar pro¬ 
jections: equatorial ridge absent. Fresh oocysts with cpispore measured 15 by 3.8. 

Biology. Gametocysts maintained in moist chamber developed spores in 4 days. Line Of 
association disappeared in 18 to 20 h of incubati<in. Alter 24 h, a clear zone differentiated at the 
periphery below cvsi wall. After 36 h, a small circular depression appeared on the cyst surface 
indicating the base of the sporoduct. From this depression, a tube-like sporoduct began to deve¬ 
lop toward the centre (PI. 3.2; PI. 4 4) and continued to grow till 72 hours. On the 4th day the 
spOroducl evagmated through the depression on the cyst wall, and released oocysts in a mucila- 
genous cord through The duel lumen. The cord disintegrated and set the spores tree after a few 
minutes of exposure to moisture. 

The liberation of sporozoites was induced by placing fresh spores in the host’s midgut fluid, 
which activated ihe sporozoites in 45 seconds. The sporozoites emerged through one pole of the 
spore after 50 sec of exposure. The sporozoites penetrate the mulgul epithelial eel Is and develop 
into trophozoites. 

The intracellular trophozoites observed (1*1- -3*5; PI. 4.1) were ovoid, aseplale. measured 7.8 - 8.4 
by 4.5 - 6.6. They stained deeply with hematoxylin, bui the surrounding region of the host cell 
remained unstained. Smallest lumen trophozoite (Fig. 3.6) measuring 23.1 by 14.8 wits found 
attached to the midgut epithelial cell through a knob-likc. 2.5 long epimerite. Its piiitomerite 
measured 5 8 and dcuteromerite 14.8. With further growth in size the Trophozoites (PJ. 4.2,3) 
become worm-like and laterally curved. A trophozoite ol 265.6 hy 29 7 size (PI. 3.7) had and 
’8'-shapcd epimerite measuring 18.2 by 15.7; its protomerhe measured 18.2 by 21.4. and deule- 
romenie 229-9 bv 29.7. Largest trophozoite observ ed (PI. 3.8) measured 292.9 by 33; its bulbous 
epimerite measured 14 by 13.2; hemispherical proioincritc, 16-5 by 21 5 and elongate I site rally 
curved dcuteromerite 262.4 by 28.1. In trophozor.es of this size the .'Ulterior third was highly 
flexible. Trophozoites of larger size discarded their cpimcrites and remained free in the midgut 
lumen. The dcuteromerite of these trophozoites exhibited progressive enlargement at die middle 
third, and finally assumed the characteristic tadpole-like form of sponidms. A late trophozoite 
measuring 305.3 by 51.2 (PI. 3.9) almost resembled a young sporadic; its pioromenrc measured 
13.2 by 23.9 and dcuteromerite 292.1 hy 51.2 

DISCUSSION AND SYSTEMATIC POSITION 

Characters of the present gregarines such as solitary sporadins without cpimcrites, nuclei 
without myortemes, extrusion of spores through a tubular cord-Jrke, naked sjKjruduct arid 
ovoid spores with hyaline cpispore justify their position in the genus Stenoductus Ra- 
machandnui, 1976 of the family Monoductidac Ray & Chakravarty. 1933. 

Stenoductus kelaarti $p. n. This gregarjne from Chondromorpha kelaarti shows superficial 
resemblance to S. polydesmi Janardanan Ramachandran, 1983 infecting Polyde.mus sp. Rut it 
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is different from S. polydesmi in measurements and ratios. and in having (I) dome-shaped proto* 
niertie with lens-like rcfraclile structure at the apical region. (2) deuterOmcnte with maximum 
width at the end of anterior third, (3) endosome with irregular outline. (4) naked and cord-like 
spornduct and (5) spores wuh epispore forming hemispherical polar projections and a conical 
equatorial ridge. Based on these, the present gregarinc is considered to be a new species and is 
reported here as Stenoductus kclaarri sp. n., after its host. 

Slenoducrux wayanndenxis sp. n. The present species of Stennduaus superficially resembles 
S . chondromorphi Janardanin & Ramach-mdran, 1981 frcrc Chondromorpha kelaorii in Cannn- 
nore. But a comparison of characters sliows that it differs from S. chondromorphi in having (1) 
rronomorphic sporadins, (2) rectangular to hemispherical proromenlc. (3) sporoduet with si disc¬ 
like structure at its tip. (4) ovoid spoio with hyaline cpi spore font ting pointed polar projections. 
(5) spores released in a mucilagenous cord through the duct lumen. (61 trophozoites with cpjme- 
rites and (7) measurements and ratios which are different. Beside*. the host of the present spe¬ 
cies belongs to a different geographical locality. The present gregarinc is hence a distinct 
species, and is reported here as Si cm ductus wayanadensis sp. n. 

Ga<c & Urmieres (1977) described the life cycle of n new species of Srcnophora: S. o xy- 
desnu from the millipede Oxydesmus granulosus. Iti this species llie gametocysl dehiscence is 
caused by a central pseudocyst. The oocysts, with loose epispore. escape from the gametocyst 
through a point of lesser resistance, and are agglomerated to form a thick strand with the ejected 
pscudoeyst. This strand disintegrated very quickly. It is obvious from the description and figures 
that the gametocysl dehiscence :md the structure of spores do not agree will; that of Stenophora 
in which the gametocysts dehisce by simple rupture, releasing spores singly. Further, ihe spores 
die without uny epispore (Wutson-Kamm 1922. Chakmvurty 1959, Levine 1982). As these char¬ 
acters of S', orydesrvi are identical with those of the genus Stenoduciux Ramachandran, 1976 
(emend Janardanan «t Ramachandran, 1979) it is shifted from the genus Stenophora Lahhe, 
1899 to Slenoducius Ramuchandnin, 1976. Therefore, a new taxonomic status, Sicnoduetus oxv- 
desnsi (Case &. Ormteres) comb n. is propewed for this gregarinc species. 
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I'RANCIONE C. L. & CHARLTON ANNA E: Vivisection and Dissection in the Classroom: A Guide lu 
Conscientious Objection. Iho American Anli-Vivisection Society. Jcnkialown, USA. 136 pages. ISBN I- 
1699-00-5 (pbk). 

The animal rights movements and anti vivisection activism is becoming more and more prominent in the 
world. Especially ir. live United Stales of America where organisations as People for the Ethical Treatment of 
Animals. I he Unman Society of the United States and The American Anti-Vivisection Society exist. Lawyers 
Gory L Frvuieione and Anna H. Oiarleton from Rutgers Animal Rights Clinic wrote for all students who do not 
wish to vivisect, kill and dissect nonhuman animals a guide to resisting and using legal possibilities IP the-ir fieht 
with school authorities in the USA. There arc chapters on students rights and die first amendment of freedom of 
religion, relevant doctrines oi federal law ond other state law doctrine that my support and selecied arguments 
and responses. Ihe book a accompanied hy appendices witli a list of selected cases, sample legal pleading and 
recommcndaliud and report Ilf American Rar Association, Young lawyers Division (YLD), Committee of Ani¬ 
mal Prelect ion law. 

All those seeking information of this type will be. very satisfied. Those expecting that 'hey could get infomiA- 
tion about nonaniinal and animal alternatives will he disappointed. In a short cliaptcr devoted to this theme the 
problem is discussed a new only from a legislative point of view. 
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Abstract Lr. this study ieven new species of Leistus (t'vanoleisius) from China arc described am! compared with 
those already known (rani dial region L perraulti sp. n.. L pavesii sp. n.. L- cylindricus >p. n., L. ricfuiatvis sp- n.. 
and f.. satteri sp n. are- from the region of Sichuan, L. hohemnrum sp. n. from flansu and L.fariaci sp. n. is the 
fire; species known from the region of Qinghai. 

Studying material of Carubidae from China (regions of Sichuan, Gansu and Qinghai) 1 
fouivd seven species of Leistus FrOhlich belonging to the subgenus Evonoleislus Jctliieika that 
did not correspond to any of the species previously known. A thorough examination of the 
literature, possible thanks to the recent works by G.-G. Pcrrault, lead me to ascertain that I was 
in front of undescribed species belonging to the same group of most of the species described by 
Tschilscherme in 1903, but certainly different from all of them. With this note I will describe 
die new species and expose the differences from the nearest ones; moreover I will give some 
data On two other species from China up to now insufficiently known. 

In the description of the new species 1 hive used some indexes; Ik re follows their list and the abbreviation* 
used ir. the text. 

antennal index: antennal segment 5/an ten n a 1 segment 3 - IA 
proncMal index; widtii/lrngtti ol ptonotum — IPw/l 

pronolal index; maximum width of pronolum/basal width of prunotum - IPni/b 
elyrral-pnauital index: width of elytra (taken togetherVwidth ofpronotum - IF/P 
clytral index: lengtli-widtli of elytra - IFb’w 

Leistus (Evanoleis/us) perraulti sp. II. 

Diagnosis. A Leistus (Evanolcistus) of 8.6 mm. dark reddish-brown with paler appendages. 
Pronotun) weakly transverse, sensibly restricted and sinuate towards the base: elytra narrow, 
ova), wilh shoulders very oWiqiions, widesl in the apical half. Acdeagus wilh apex short and 
pointed downward. 

TYPE LOCAL ITY. China. N Sichuan. Zhangja 4700 rtl 

TYPE SERIES. Ilolotypus, male. 9- il.VII.1991. in collection Sctaky. 

Dfckiv.-vno NOMINIS-1 .'tm happy to dedicate this species to Dr Georges Pcrrault from Paris, who 
has. in several contributions, completely revised the systcmatics of the difficult geaus Leistus. 
DESCRIPTION. Size mia 8.6; the whole body dark reddish-brown with pale appendages. Habilus 
as in Fig. 1*. Mieiusculpture strong on head and pronoUim, weaker on elytra. 

Head big, inpunctate. not very convex, little narrower than prunotum; eyes not very big and 
convex. Mandibles very wide and relatively short, with faint externa! sinuation. Temperae long 

* TIk figure* 3-17 will be found at the end of this issue. 
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and obliquous. collar constriction well marked dorsally Gular seine brought by a transversal 
czuma 1A - 1 30 

Pronotum small, weakly transverse, the sides almost regularly rounded in The anterior half, 
very weakly smualed inwards Ihe base Outer ill-defined, in the anterior portion almost obsolete, 
then narrow until the hind angles Disc weakly convex, median line well marked, anterior 
margin strongly projecting onward at middle, unbordered, preapical area densely punctate, lore 
angles not prominent Prebasal sulcus well-defined, basal area completely punctate, basal angles 
almost right Posterior seta absent JPw/l = 1 22, IPmib = I 65 Legs very long, fore tarsi of male 
quite strongly dilated 

Elytra long and narrow, with striae deep, all distinci and strongly punctate, intervals convex 
Third interval with two points adjoining the third stria Shoulders obliquous, basal margin 
perpendicular to suture, forming a curve with lateral margin Maximum width at two thirds of 
length, apex rather rounded IE'P - 1 45, IEl/w - I 68 

Abdominal segments with one couple of setae each in the male Female unknown 

Genitalia Aedeagus with apex short, pointed, with no particular characteristics (Fig 10) 
AJ-FUfmea Following Tsclutschcnnc’s table(1903) this species would be situated near L gract 
(emus Tschuschenne, 1903, hut the new >pecic8 has narmwer elytra and effaced shoulders 

Ltisfus (h vanolustus) pave mi sp. ii 

Diagnosis A Letstus (LvanoletKtus) of 9 K mm. completely brownish Pronotum weakly 
transverse, sensibly restricted towards the base, elytra wide, oval, with shoulders very obliquous. 
wide't in the apical half Acdengus with apex very long, regularly arcuate (Fig 11) 

TYM LOCALITY China, N Sichuan Shoxungfii 3800 m 

TYPP SFRlf S ll&loiypiis male 4 VII 1991 m collection Sciaky t paraiypc female with the same daw as 
holoivput it. coil Pavcsi 

Dlkivatio NOMINIS This species is named after my dear colleague and friend Maunzio Pavesi, 
Irom Milan, MudcnlGf Carabidac 

Dl.sCRIPTION Si/e mm 0 8. the whole body dark reddish brown with reddish appendages Habi¬ 
tus as m Ftg 2 Microsculpture strong on head and pronotum, less strong on elytra 

Head big inpunctatc not very convex IUlle narrower than pronotum eyes big and convex 
M.uiJiblcs very wide and long, with faint external sinuation Temporae long and obliquous. 
collar constriction well marked dorsally Gular setae brought by a transversal canna IA = 1 45 
Pronotum small, weakly transverse, Ihe sides almost regularly rounded m the anterior half, 
then abruptly converging behind towards Ihe basal angles Gutter deep, well defined, punctate, 
relatively large in its whole length Disc almost tl.it, median line well marked, an tenor margin 
almost rectilineal , unbordcred, preapical area densely punctate, fore .ingles not prominent Pre- 
bas.il sulcus well-defined, basal area completely punctate, basal angles obtuse Posterior seta 
absent lPw i\ - ) 23, lPm/b - 1 92 Legs very long, fore tarsi of male quite strongly dilated 
Elytra long and wide, weakly convex, with striae deep, all distinct and strongly punctate; 
intervals convex Third interval with two points adjoining the third stria Slioulder well marked, 
basal margin perpendicular to suture, forming a curve with lateral margin Maximum w-idth little 
bclore middle of length, apex rather rounJed IE'P = l 50, IEI/w =*161 

Abdominal segments with one couple of setae each in the male, two couples m the pygidnim of 
the female 

Gemtaha Aedcagus with apex very long and curved downward pointed at tip (Fig 11) 
AiHNiujs Also rhj*. species would be situated, like (lie preceding one. near L graalenfus 
Tskhtf-ihennc, 1903 and L grualhmu& TschiLschcrmc, 1903, but hi L pavesu sp n the elytra 
are much wider, the colour is reddish-brown and the sixth stria reaches die base of elytra 
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Letsius (Evanoleuius) lylmdncus sp. n. 

DIAGNOSIS A Letus (t.vonoleisius) of 8 9-9 2 mm. completely piccous. with a very smooth 
appearance due to the almost complete lack of microsculpture Very peculiar within the genus 
lor the total lack of pronotal and elytral gutter and the striae indicated only by big. deep points 
Aedeagus with apex long, with two small cannae on the superior side, near the apex (Fig 12) 
TYFF LOCAl .TTY China. N Sichuan. Zhangla 4200 n 

TYPE SERIES Hololypus. male 24 VII 1901, in cnlJccnon Sciaky 3 Paraiypi. both the sexes with ihe same data 
a> ho Ic ijpu s ui col I Pave si 

DfcRtVA'no NOMJNts The name alludes to the peculiar shape of the body of this species 
DESCRIPTION Si/.c mm 8 9-9 2. body and legs piccous. antennae reddish-brown Habitus as u\ 
Fig 3 Microsculpture almost absent from head, pronotum and elytra, (hat appear absolutely 
smooth and sinning 

Head big. inpunciate, convex, nearly as wide as pronotum. eyes big and convex Mandibles 
very wide and relatively short, with strong external smuation Temp or ae long and ohliquous. 
collar constriction well marked dorsal ly Cular setae brought by a transversal Carina IA = 1 33 
Pronotum very small. we«ddy transverse, tlie sides almost regularly rounded in their whole 
length The lateral margins are completely convex, leaving no gutter at all, as can be observed, 
(or instance, in genus Dyschtntis Bonelli Disc very strongly convex, median line little distinct, 
anterior margin projecting onward, unbordered, preapical area densely punctate, fore angles not 
prominent I’rchasal miIcus well-defined, basal area completely punctate, basal .ingles obtuse 
Posterior seta absent iPwd =117. IPin'b =191 Legs very long, fore tarsi of mule weakly 
dilated 

Elytra long and very convex, almost cylindrical, striae all distinct, made by deep, spaced 
points, but striae 3-8 vanished m the distal portion, intervals convex, absolutely smooth Third 
interval with two points in the middle of interval's width Like in the pronotum. die lateral 
margins are completely convex, leaving no gutter at all Shoulders completely rounded, the basal 
margin strongly ohliquous, forming a curve with the lateral one Maximum width just after the 
middle of length, apex rather rounded IB'P = 1 47, IEL'w = 1 58 

Abdominal segments wnh one couple of setae each m the male, two couples in the pygidium of 
female 

Genitalia Aedeagus with apex long, bent downward, superiorly carenated (Fig 12) 
Affinities 'fins species is unique within the genus in the total lack of pronotal and elytral 
gutter both pronotum and elytra have the upper surface dial continues to the epipleuru in a 
smooth curve. without a change of convexity 

Lent us l Evanolvxstus) sichuanus sp. ti 

DIAGNOSIS A Letsius (F.vanaletstus) of 8 9 mm, completely piccous 
TYPP LOCALITY China W Sichuan Zhi 1 onp (Shcc Ji) 

TYFC SPRIliS lloloiypus female. 3 8 VUI i992. in collection Scuiky 

Dfckiv.ATHJ NOMINIS This species is named after the region of China where it has been found 
DESCKIKt fON Sure mm 8 9, body and appendages picertus Habitus* as in Fig 4 Micrusculptuic 
very weak On head, pronotum and elytra, that appear smooth and shining 

Head big, mpuiictate. convex, much narrower than pronotum, eyes big and convex 
Mandibles very wide and relatively short, wnh faint external sinuation Temporae long and 
ohliquous. collar constriction well marked dorsally Gular setae brought by a transversal carina 
U\ « I 44 

Pronotum wide, strongly transverse, the sides almost regularly rounded in the anterior half, 
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thcu abruptly parallel in llic basal portion. Gutter wide, sparsely punctate, reflexed m the middle. 
Disc weakly convex, median line well distinct, anterior margin almost straight, un bordered, 
preupieal area densely punctate, fore tingles not prominent. Prehu.su! sulcus well-defined. basiil 
.trea completely punctate, basal angles right. Posterior seta absent. LPw/l = 1.43. IPlil'b - 1.93. 
Legs shorter than :n all the other species known to me from China. 

Elytra long and strongly convex, with striae 1-5 distinct and punctate, 6 very weakly 
impressed, the next completely effaced: interval convex, smooth- Third interv al with four points 
almost in the middle of lhc interval's width. Shoulder well marked, basal margin perpendicular 
to smure.. forming a curve with lateral margin. Gutter narrow. Maximum width almost at the 
middle of length. apex rather rounded. IK/P = 1.24, IEI/w = 1.69. 

Abdominal segments with one couple of setae each, the pygidium with two couples it. the fema¬ 
le. Male unknown. 

Genitalia. Male unknown. 

AHF1M rn-’s. Hie shape of the pronotum of this species strongly reminds that <>l L reflexus Seme¬ 
nov, front which it is distinct in the more convex elytra, with narrow gutter. The convex structure 
of the elytra, on the other hand, reminds that of L. cvlindricus sp. u.. but the shape cf the 
pronotum is completely different. 

Lcistus (Evanoleislus) farkaa sp. n. 

Diagnosis. A Leis/us (Evanoleinus) of 6.9-7.X mm, completely dark reddish-brown. Pronotum 
weakly transverse, strongly restricted towards base; elytra narrow, oval, with shoulder strongly 
obliqumis. widest in the apical half. Aedcagus with apex long, shovel-shaped (Fig. 13). 

TYPE LOCALITY. China. Qinghai, 30 Km S oft lui/u. M. Daban 3600 m. 

TYPE SERIES. Iluloiypus, male. 1-3.VII. 1992. in collection Muxeo Civico di Siena Nacurale, Milan Paratypes 
2,4 males and ferules with the same data as holotypus. in coll Bulirsch, D.icarta. Dvorak. Farkac. Hurka. Pavcsi 
and Sciaky. 

DERIVATIO nominis. Tlus species is named after my colleague and friend Jan FarkaC. renamed 
carahidologist lrom Prague. 

DESCRIPTION. Size mm 6.9-7.8; body dark reddish-brown, appendages reddish-brown. Habitus 
as in Fig. 4. Microsculpture strong on head and pronotum, weaker on elytra. 

Head big. inpunctate, not very convex, hardly narrower than pronotum: eyes big and convex. 
Mandibles very wide bat rather short, with faint external sinuation. Tcmporae long and obli- 
quous, collar constriction well marked dorsally. Gular setae brought by a transversal carina. 
IA -1.50. 

Pronotum smalt, weakly transverse, the sides regularly rounded in Uie iinterior half. then 
sinuate towards the base. Gutter well-del med. sparsely punctate, relatively large along its whole 
length. Disc rather flat, median line well marked, anterior margin almost rectilinear, unbortlcrcd. 
prcapjcal area densely punctate, fore angles weakly prominent. Prebasal sulcus woll-deFincu, 
b.isal area compleTclv punctate, basal angles obtuse, subrounded at the tip Posterior seta absent. 
IPw/l = 1.25. IPin/h =181. I.egs relatively short, fore tarsi of male strongly diluted. 

Elytra long :uid wide, with striae weakly punctate; intervals convex. Third interval with no 
points. Shoulders well marked, bdsal margin perpendicular to suture, forming a curve with late¬ 
ral margin. Maximum width little after middle of lengih, apex rounded. lli/P = 1.45, 
IEI/w = 1.65. 

Abdominal segments with one couple of setae each m the male: two couples in the pygidium of 
1 ctnalc. 

Genitalia. Aedengus w ith apex long, parallel, then bent downwards (lug. 13). 

Affinities. It is not easy to place this species, the first known from the region of Qinghai. 
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among the others known from China. Its position looks quite isolated: its size is smaller than in 
any other Eastern Leistus and it has no special characters (e.g. abbreviated elytra] striae as in 
L. ruhicoUi Semenov, multiple pronotal setae as in L. crenifer Tschitschdnne and L. nubico/a or 
lack of pronotal and elytra! gutter as in L. cyliruiricus sp. n.). L. farkaci sp. n. seems relatively 
primitive, maybe the species most similar to the common ancestor of all the extant species. 

Leistus (Evarioh istus) crenifer Tschilschdrinc, 1903 

This species was known only upon the two type-specimens originally described by 
Tschitsckerine (1903). I have examined several specimens from Sichuan, Jiuzhagou, 30 km W 
of Nanping. This station is close, to its type-locality (Sichuan. Ta-Tsao-Pin). and the specimens 
examined correspond very well to the Original description. I can therefore give here a pho- 
tograph ol its habitus (Fig. 6) and a drawing of its aedeagus (Fig. 14). The aedeagus is long, with 
the apex almost rectilinear and pointed downwards. 

AFFINITIES. This species is quite isolated within the genus in the peculiar structure of the prono¬ 
tal seta, that is inserted in the lateral margin of pronotum instead than in the gutter. I know very 
lew instances of such a type of insertion in the family Carahidae. but all the other characters are 
typical of the Leistus of this region. 

Lelstus f EvanoUistus) reflexus Semenov. 1889 

This species was known only upon the single type-specimen originally described by Seme¬ 
nov (1889) and later redescribed by Tschitscherinc (1903). I have examined a series of speci¬ 
mens from Gansu, between Xiahc and Heznojhen, a station close to its type-locality (Gansu, 
monastery' Dzhoni). which correspond very well to the original description and to Tschitschen- 
r.e's redescription of this species. 1 can therefore give a photograph of its habitus (Fig. 7) and a 
drawing of its aedeagus (Fig. 15). The aedeagus is short, shoe-shaped, with the apex pointed 
downwards. 

AFFINITIES. I include with doubt this species in the subgenus Evanoleistus . as the shape of 
aedeagus is different from that typical of the subgenus and seems to approach the shape typical 
of Leistus s. sir. Anyway, the resemblance to the other species here described is so marked that I 
do not want lo isolate it, only species of Leistus s. str. in a geographical area occupied only by 
the subgcncra Evanoleistus and Neoleistus Erwin. 

Leistus (Evanoleistus) bnhenwtum sp. n. 

DIAGNOSIS. A Leistus (Evanoleistus) Of 9.8-10.1 mm, piceous. Pronotum strongly transverse, 
markedly reslricted towards base, hind angles right; elytra wide, oval, with shoulders strongly 
obliquous, widest in the basal half. Aedeagus with apex long, parallel, then abruptly bent 
downwards (Fig. 16). 

TYPE LOCALITY. China, Gan.»u. Golo Shan. Wen Xian. 

TYPE SERIES. Holotypus, male. V1I.I992, in collection Sciaky. I Paruivpus. female, in coll. Pavesi. 
Derivatio nominis. 1 am glad to dedicate this species to all the Czech entomologists, who have 
brought so many new species to knowledge with their entomological explorations of far-away 
countries. 

INSCRIPTION. Size mm 9.8-10.1; body and appendages piceous, only antennae (from antenno- 
ir.ere 1) tarsi and buccal pans paler. Habitus as in Fig. 8. Microsculpture strong on head and 
elytra, at most absent on pronotum. 
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Mead big. sparsely punctate and wrinkled, not very convex, much narrower Ilian pronotum, 
sparsely punctate near the eyes; eyes big and convex. Mandibles very wide hut rather short, with 
(aim external sinuation. Tcmporae long and ob'iquous, collar' constriction well marked dorsully. 
Gular setae brought by a transversal carina. IA = 1.63. 

Pronotum wide, strongly transverse, the sides rounded in the anterior half, then strongly 
sinuate before ihe basal angles. Gutter wide, punctate, reflexed in the middle. Disc very flat, 
sparsely punctate; median line well nnuked, anterior margin almost rectilinear, unbordered, 
preapical area densely punctate, fore angles prominent. Prcbasal sulcus well-defined, basal area 
completely punctate, basal angles acute. Posterior seta absent. IPw/1 “ 1.47, IPnVb ■ 1.96. Legs 
quite long, tore tarsi o i male rather strongly dilated. 

Ldyira wide and weakly convex, with striae deep anil strongly punctate; intervals convex, 
third interval with four points adjoining the third stria. Shoulder well marked, basal margin 
perpendicular to suture, forming a curve with lateral margin. Maximum width little before 
middle of length, apex rather rounded. IIVP « 1.24, JHl/w - 1.52. 

Abdominal segments with one couple of setae each; two couples in the pygidium of female. 

Genitalia. Acdcagus with apex long, parallel, then abruptly bent downwards and with dorsal 
apophysis continuing the aedegu) tube ami parually covering llie ostium (Fig. 16). 

AJ'HMlUiS. This species has two dorsal apophysis partially covering the ostium, a character that 
seems to approach it to the subgenus Nenleistus. In spile of it. I prefer to include it in Evunu- 
ieistus: anyway, it is well distinct from all other species through the very large and wide prono 
turn, more strongly transverse than in any other species known from China up today. 

The palearetic species of KeoUisfus have recently been revised by Perrault (1991) and seem 
to pv>ssess one (/,. anguthcollis Fairmairc, 1886) or two (L. tuger Gebler, 1847) such apophysis. 
On the Ollier hand, Perrault (1985b) described Last us (Evanoleistus) negrei from Nepal with the 
same type Of apophysis, but judging it so evidently related to the other species of the group that 
it would be wrong to give it a different subgeneric position. For the same reason I prefer to 
include Ihe two species here described in Evanoleistus , until further studies will point out the 
opportunity of separating them. Anyway, I keep some doubts on the value of Ncoleistus, as 
several Chinese Leistus seem to possess one or two rudiments] dorsal apophysis, and also a 
species of Lent us s. sir. from Russian Far Hast {L. jcinae FarkaS & Plutenko, 1992) has them. 
Maybe the name Neoleistus should be reserved to (he American species, while the Hasten) pa- 
1 emetic ones should be included all together in Evanoleistus. no matter how developed are the 
dorsal apophysis. 

Leistus I Evanoleistus) sauert sp. n. 

DIAGNOSIS, a Leistus (Evanoleistus) of 10.8-11.2 mm, piccous. Pronotum strongly transverse, 
strongly restricted but not sinuate towards base; elytra narrow, oval, with shoulders strongly 
obfiqiKxix. widest almost at the middle of length. Aedeagus with apex rather short, pointed 
downward (Fig. 17). 

TYTL LOCALITY. China. W Sjc/macl, Mugezo l Akc. 4000m. 

TYPE ShklfcS. Holocypvv, male. J6 Vll 1992. in colL Sciafcy. 1 Paraiypus, female in coll. PavesL 
DiiHlVATto NOMINIS. This species is named after my friend Roman Sauer, renamed eoleoplero- 
logist from Prague. 

DESCRIPTION. Size mm 10.8-11.2; body blackish, iridescent on elytra, appendages dark reddish- 
brown, antennae (from antennomere 2) tarsi and buccal parts paler. Habitus as in Fig. 9. 
Microsculpture stronger, head, pronotum and elytra. 

Hc.td big. inpunctule, not very convex, nitieli narrower lhan pronotum; eyes big and convex. 
Mandibles very wide but rather short, with faint external sinuation. Temporue long and ohli- 
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qiiuus, collar constriction well marked dorsal I y (lular setae brought by a transversal carma 
IA-154 

Pronotum big, transverse, the sides almost regularly rounded in the anterior half, rectilinear! y 
converging towards the basal angles, not sinuate Gutter well-del med, sparsely punctate, relati¬ 
vely large along jfc* whole length Disc very flat, median line well marked, anterior margin 
almost rectilinear, unbordered, preapic.il area densely punctate, fore angles weakly prominent 
pjehasal sulcus well-helmed. basal area completely punctate, basal angles nbinse Posterior seta 
absent FPw/1 = 1 38. IPm'b - 2 00 Legs relatively long, fore tarsi of mJe strongly dilated 
Elytra Jong and narrow, w'nh striae deep and strongly punctale: intervals convex Third 
inlerv.il with four points adjoining the third stria Shoulders well marked. basa] margin perpendi¬ 
cular to suture, font ting a curve witli lateral margin Maximum width little before middle of 
length, apex ratlicr rounded rET- 1 lO.IEl/w* 1 69 

Abdominal segments with one couple ot setae each, two couples on the pygidium of female 
Genitalia Acdcagus with apex quite short, pointed and with two dorsal apophysis on the two 
sides of the osl mm (Fig 17) 

AFFWlTirs Also this species has two dorsal apopliysis partially covering the ostium, a character 
similar to Lhat typical ol the subgenus Ncoleistus For the same reason* mentioned above (see the 
description ot L bohemorum sp n ) I prefer to maintain it in the subgenus Eva/ioleiiiuv 

SVS1FMATIC OBSLRVATION 

The seven species here described belong to the same group that should also include L rejit: 
xus Semenov. L cydoderu.s Tsdutschcrme. L crcmfer Tschilschcrinc. L tutbuola Tschilsehen- 
iic, L gractltcolhs Tsclntschenne, and L #rdCf//wm.vT.st.hilscheiiiie Judging from the shape of 
the aedcagus, they must l*c ranged in tlic subgenus Evanoleistus, even though some of them 
{i buhemorun: sp n . L saner: sp n and L reflexus sp n ) show some characters that should be 
typical of the subgenus Neolct Hus Within this subgenus, they seem to approach ‘die gicup of 
L nepalensts JcdhCka (PenanIt 1985b), as they are all species living ai high elevations, wingless 
and almost always black or brown, without metallic hues 

Among tlic other species of Leistus known from China, there ore L an^ultcoUis Faumaire 
.lnd L \hensecnsts PeiT.iult belonging to the subgenus N colei si us and L yunnanus Bunnmger 
belonging to the species-group of L crassus Ratcsol the Mibgenus Lxatutieixtus 

At the moment I do not want to try a synthesis, as I am sure that many more species from the 
regions of Sichuan, Gansu. Xi^ing .uid Qmghat remain to be discovered, but 1 feel confident that 
a genera! work on the Chinese Lcistus will require m future a thorough reexamination of ail the 
subgenera and w ill most probably lead to their redefinition 
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Zoogeography, faunlslk-j, Diplcru. Cccidomviidae. horizontal and vertical otvurrcucc, frequency groups, 
long-term change*, population dynamic*: threalened, extinct, endangered, vulnerable species; Czech Re¬ 
public. 

Abstract. Fauna otihc family Cccklomyiid*:. including 500species,is evaluaiedfrom the zoogeogruphical point 
of vie* based on data about occurrence gathered by earlier authors and on data obtained during systematic 
ftuimiic investigations at 679 localities thrtwghonl the territory of the C/e ch Republic. One to 77 species have 
been recorded at individual localities. On average, 26 species have been found per locality. Average number of 
species falls with Increasing elevation. Based on horizontal occurrence, all species are divided into six frequency 
groups by using the fust six members of the geometrical progression with quotient 2 and coefficient a, accompa¬ 
nied with verbal denomination- I. species occurring solitarily, II. scarcely. III. moderately, IV.considerahly, 
V.abur.dantly, VI.commor.ly. Based on vertical occurrence, thirteen types of similar vertical occurrence schemes 
are recognized. About 210 species belong to pfanart, 460 to colline, 290 to submountain, 122 to mountain, and 26 
to sub-Alpine species (sensu lato). Based on analysis of long-term changes in population dynamics, gall midges 
are divided into six groups, viz. species with increasing, stable and decreasing population density, disappearing 
species and disappeared species and species insufficiently known. 64 species (12%) arc threatened species of 
-which 32 (7%) are extinct. 16 (3%) arc endangered and 16 (3%) arc vulnerable species.The horizontal and vertical 
occurrence of 230 gall midge species is demonstrated in maps and graphs. 


TTiis paper is dedicated to the memory of my university teacher. Prof Dr Julius Komarek 
(1892-1955), who as the first turned ray attention to the study of this remarkable insect group - 
gall midges. Cccidomyiidae. 
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INTRODUCTION 

The relatively small territory of the Czech Republic spreads over 79,000 square km in the 
middle of Europe and is inhabited by a rich fauna of the family Cecidomyiidae including about 
500 gall midge species. Many data about occurrence which have been gathered by research 
workers since 1855 up to the present facilitate the analysis and evaluation of the gall midge 
fauna from the zoogeographical point of view. On the other hand, the territory of the Czech 
Republic is suitable for such studies - it comprises areas ranging from lowlands in elevation of 
about 100 meters up to mountains in elevation of 1600 m a.s.l. Although large areas of original 
forest have been cleared for cultivation and for timber, forests still cover about one-third of the 
country. Many plant species growing in forests, on meadows, in fields, along (he nvers. brooks 
and around the ponds are host species for many gall midges. 

The family Cecidomyiidae includes small flies the body of which varies from 0.5-8 mm in 
length. As adults, they live only several hours but as larvae they develop for several weeks, 
months, or one or two years. On the basis of larval feeding habits, gall niidges may be divided 
into three biological groups. Phytophagous larvae feed upon plants and some of them cause galls 
on plant organs. Zoophagous larvae feed upon other small animals, especially insects and mites, 
and may be used for biological control. Mycophagous larvae feed upon fungi. In addition to 
these groups, there are gall midge species known and described only from the adults stage whose 
biology is at present completely unknown and these arc called free-living species (Skuhrav^. 
Skuhravy & Brewer 1984). 

From about 500 gall midge species inhabiting the territory of the Czech Republic, 460 spe¬ 
cies (9391-) are phytophagous, 16 species (3%) arc zoophagous, 5 species (146) are mycophagous 
and die biology of 16 species (3%) is unknown. Ail these species are the subject of the zoo- 
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geographical analysis m Ihis paper A review of nil gall midge species [turning the fauna <>t the 
Czech Republic, including rhe zoogeographies) diagnoses, will be given m the second part of the 
present study 


HISTORY 

Tlir study vi f phytophagous gafi nudge species lias a king tradition in (he territory of die Czech Republic 
Peculiar and itirinus defbnrutmns, the galls on various plants shrubs and trees already attracted the attention of 
research workers in the second half of the 19th century 

Kirchnec (1855, 1RS6) wa> tire first who published a list of gall making insects from cur territory He 
collCCled more than 100 galls in the. vicinity Of the towns of £e*ke Budejovice and Kaplice in southern Bohemia 
and described their forms Me mentioned 18 galls of gall midges, most of which ho designated only as " Cer.ido 
myut' Then 1 ga(l nidges were desorbed and named later Amcrlmg (1859) reported the occurrence cf Asynapta 
luguims' which he seared from Prvnus spmasa (correctly Asphotufyliaprumptrtkt) 

In ll*e 19th ceiiluiy the Czech Lunds. Bohemia and Moravia, were die components of die Austro-Hungarian 
Umpire Several excel 1cm Ausirtan entomologists collected galls ai Z.nojmo in southern Moravia, described seve¬ 
ral new gall midge species and contributed to the development of gall midge studies in our country Thomas 
(1878) recorded die occurrence yf galls of Cecitbmyut /iersicaruir (correctly Damncxrrn bistartae) a I die peak 
pari of the KrkonoSc Mrs Handlirsch (1885) described a gall midge species. Ceadomyui brauen, from the locaJi 
[> "Fraui hei Znanrs * (- Vranov near Znojmo) Waehll (1883) described four gull midges the galls of which were 
found near Znajmo, vI?. Cecidomysumoravtae m 1R87 CUnorrhynchanuBefoht in |884, CeadamyiapaknttUtie 
and C tracheiu in 1885 Mik (1885) reported the occurrence of galls of DasincKracaptulac found ir. the environs 
ofZnoyno by Waehll Hieronymus (1890) mentioned the occurrence of several gall midge species ai the territory 
of Hottcmia and Morava 

AI die end of the I9(h century the Czech entomologist Kowarz (1894) summarized knowledge dealing with 
insects in im Calalogus insrctoium faunae bohenucae He introduced here 18 gall midge species assigned to 7 
genrra (without further data) 

In the 20th century research workers paid attention to the occurrence of galls caused by Various insects 
including gall midges For the increasing cccidological studies in all Hu rope an countries there was the very 
important two volume edition of I louard (1908 1909) containing keys for determination of gall makers based cn 
their host plant species Brchm (1905) found in the environs ofKlbog.cn (now Loket) m western Bohemia 12 gall 
midge galls Some uf them ore the first findings si the territory of Bohemia Dtllnih and Schmidt (1910) menuo- 
red ihe occurrence of Muyenolapotte m die JescnIky Mis 

Vmiiier (1905-1937) why was concerned mainly in the studies of morphology and anatomy of many species, 
grncra and families of fhpter*, extended knowledge of gall midges in his fourteen papers by describing seven new 
species the galls of winch liad been found and adults reared by BiiudyS, viz Fht>p«hmyia psettdofohonmr R 
3<irul<m> R bautfysi R flavtpalpis. Asphordyho buudyst. A moravtar and Dasweura armowciac UnforUina 
telly, all type specimens of gall midges from Vusuner’s collection have been k«t Two Moravian phylopalhoic- 
giiis. Prof Bayej and Prof BaudyS, coninbuted significantly to tire: cecidological studies ui Bohemia and 
Moravia Ilayer (1910 1946) published in his seven papers many data about tlie occurrence of galls caused by 
various animals, so called ’ zoocccidia' I Ic summarized data m a review of galls found in Bohemia (Bayer 1910) 
and m Moravia (Bayer 1914) ihe excellent Octman research worker Kubsaamen (1914) named one of the gall 
nudge genera in honour of Bayer’s contribution to gall midge advancement os Baytria, with the type-species B 
irymn die galls ol which were found by Bayer in Bnio environs Ihe fundamental contribution to the gall nudge 
studies in the Czech Republic is due to Buudyi (1912-1969) who, during nearly sixty years, published mure than 
fifty papers dealing with galls and gathered much data about die occurrence of gal) midges in Ihe territory of 
Bohemia and Moravia 

Two Cierinan entomologists, Mohn (1966-1971) and firtel (1975) described several new species of gall 
midget. based on larvae .obtained fruui dry material from Bandys’s collection of galls 

Several research workers studied gall midges ftom the point uf view of their economic importance Ul agri¬ 
culture and forestry Ceiuik (1925 1940) in his fourteen contributions reported about plan! diseases and defonna- 
ttnns including galls of gall nudges, which occurred m his time on plains m Uic surroundings of the town 
Qloinout ui northern Moravia Pfeffer (1937) drew attention to die new insect pexi whkh developed in Dr cur.es, 
viz Rr.tst'tieUa picr-rt in southern Bohemia Cernflt (1943 1952) wus occupied with insect pests developing in 
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seeds of forest uses, especially with thr gall mid pc Ret.teliella piceoe. Data about the occurrence of gall midges 
damaging lucerne are given by Sedivy {1970). Pfvhodi( 1972) reported the occurrence of a new pest on needles of 
coniferous trees in Bohemia. Kffxtek et al. (1976) studied insect pests of cones and seed of l Mr it dreidua, and 
provided data about the occurrence of gall midges developing in larch cones in the C7ech Republic. Gall midges 
as members of insect community developing in edafon of a spruce monoculture in southern Moravia arc recorded 
in the paper of Varlharaf 1992). Informations on the occurrence and economic importance of gall midges collected 
in the territory of the Czech Republic during the first half of the 20th century are evaluated in tire book by 
Skchravtf * Skuhruvy < I960). 

Skuhravi 0957-1982) published in fifteen contributions the results of the planned, systematic faunislic re¬ 
search of phytophagous gall midges which had brer, carried out al about 700 localities spread throughout the 
territory of the Czech Republic. Ail these data of many earlier and present authors relate to the occurrence or 
importance of gall midge species and do not examine the relationship between species and the area which they 
occupy in large territories. Skuhravi (1982) showed the possibility of using the faunal data for zoogeographies I 
studies, elaborated the method of /.oogcographical analysis (Skuhravi 1987) and used it to the evaluation of gall 
midge fauna inhabiting cite territory of Slovakia (Skuhravi 1991). 

STUDY AREA 

The Czech Republic, a newly independent country constituted at the beginning of 1993. occupying an area of 
about 79,000 square km extends through middle Europe and is situated between 12° OS'- 19*E longitude and 
between 48“06‘ - 51*03" N latitude. It comprises three historic lands - Bohemia, Moravia (often called the Czech 
Lands) and Silesia. 

The territory of the Czech Republic is formed by the Bohemian Massif (Ccsky masiv) which consists of a 
large elevated basin (the Bohemian Plateau, or (Ceski tabulc) encircled by mountain ranges that occasionally 
reach heights exceeding 900 meters above see level The Vltava (Moldau) and the Labe (Elbe) rivers form the 
main drainage system, flowing northward through Germany to the North Sea, the Odra (Oder) River to the Baltic 
Sea and the Morava River flows south into the Dunaj River (Danube) and to the Black Sea. 

In the middle of the territory arc low lands, then the elevation gradually increases to the south-west, north-west 
and north-east up to boundary mountains, viz. the Sumava Mts.. Cesky les Mts.. Krkonose Mts., Orlickd hory 
MU., Hruby Jcsenfk Mts. and Moravskoslezskl Bcskydy Mts. To the south-east the territory of the Czech Re¬ 
public inclines down to the Pannonian low-Iands. The mean elevation of the territory of (he Czech Republic is 
about 450 m a.s.l. The lowlands (100-200 meters) occupy about 10%. hilly countries (200 500 meters) about 
56%, highlands (500 1000 meters) about 32% and mountains (over 1000 meters) only about 2% of the whole 
territory'. 

The highest point of the Czech Republic is 1602 m a.s.1. at the mountain Sncfcka in the KrkonoSe Mts., and the 
lowest point is 116 m a.s.l at the river Labe near Hfcnsko in northern Bohemia where the Labe River enters 
Germany. The climate is mixed and it is on the dividing line between the Atlantic climate occurring in western 
Europe and the continental climate of eastern Europe. It is characterized by an annual mean air temperature at 
Praha 9,2’C, at Hmo M*C, and average annual precipitation at Praha 478 mm. at Brno 522 mm. In the long-term 
(1901-1950), July is Ihe warmest, Januury the coldest month. 

From the phytogeographical point of view. Dostil (1966) divided flic territory of the Czech Republic into 
three regions, viz. the Hercyniaim (Central-Europcan forest flora), the Pannonicum (Central European and south¬ 
east European thermophilous flora) and the Carpaticum occidental with three subregions, viz the subregion of 
the Moravian pre-Carpathian flora, the subregion of Silesian lowlands and the subregion of Rexkyd Mts. In 1987 
research workers of the Institute of Botany in I’ruhonicx elaborated and published a map. "RcgionSlni fytogcogra- 
fickc Cluncni CSR" (Rcgionai-Phytogcographica! outline of the CSK, 1987) in which the territory of the Czech 
Republic ts divided into three prtyrogeographical areas the thermophyticum, the mcsophyticum and the oreophy- 
ticum. About 3,000 plant species belonging to the Angiospcrmac (Monocotylcdoncs and Dicotylcdones) grow 
naturally in various plant communities, the composition of which changes with rising altitude from lowlands to 
mountain. Ixorn the zoogcographical point of view, the territory of the Czech Republic is ranged in the classifica¬ 
tion system of biogcograpnical provinces of the world (Udvardy 1975) to the western half of the Palacarctic 
Region (or realm) from whwh the greater pari belongs to the middle Europcun forest Province and the smaller part 
lying in the south-eastern o.ul of the Czech Republic lo the Pannonian Province.This is in accordance with the 
earlier division of Marin (1958) who gave, with the exception of the above mentioned units, two subprovinces, 
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Vi?. ihe subpruvuice of Ihe rnidtlle-Bohenuan lowlands and hilly countries, ami ihc sub-province of the SO-cillloU 
Vamssian Mb , i e Um boundary mountain* 

MATERIA!. ANT> MTU KIDS 

The collodion of about 500 gali midge species which has been found since 1855 up to the present in ihc 
territory of Bohemia and Moravia, forming now ihc Czech Republic, is die fundamental material lor Uus zoo^ 
geographical study fTv.rf are evaluated 30,OfX> data about ibe uccvmencc of gall midge species of which 12;000 
have been pathcicd by earlier research workers and the rat by the present author Earlier research 'workers carried 
out investigations of the occurrence of gall making animals mainly incidentally They collected galls in localities 
where they lived or worked, or during various trips 

At the beginning of our studies wc provided a plan of .systematic investigations of the gall midge fauna of the 
Catch Republic the territory of which we divided into several parts localities in which wc intended to collect gall 
trudge gull* were placed throughout the whole territory using the map with Ehrendcrfcr’s network, as far as 
possible one locality in each square (Sec Eig I) 

I he occurrence and distribution of gait midge species at these localities have been investigated by means of 
an uniform method by collecting galls on host plant species at each locality and by slowly walking through 
vamios biotopes in the course of one or two hours, scarchmgand collecting galls cn plants, orpin is inhabited by 
nutes and aphids, orrusis m which larvae of ga'J midges may develop AIL findings were recorded, including the 
CCCimem* i >f dip most atminon species Results of such a method are comparable 

Gall midges inhabiting the. trrrnory of tlte Czech Republic are eviluated from >wo points of view, viz. from 
ihc .eeo graphic and from the zoological points of view front ihc. geographic point there is presorted the horizontal 
cccujTvnce by various numbers of gall midge species which occur at individual localities m the whole territory, 
and the vertical occurrence is shown by lire average numbers of gall imdgc species which occur in the rising 
altitudinal cones 

On the other hand, llie gall midge fauna u> also evaluated from Che point of view of frequency of species m 
investigated localities Each species is evaluated for ucuirreCKX and dislnbtilion in the territory in the past and in 
llie present, which shows its luiig-trnn ettanges ut population dynamics and abu its ability to live ia various 
altitudinal zones and various altitudinal ranges Demands of majority of the gall midge species are illustrated 
using maps of Uictr horizontal occurrence and graphs of their vertical occurrence 

These maps and graphs, together with analyses of the occurrence of gall midge species in the successive 
alntudmal zones by 100 metres, make it possible to assign each gall midge species to one of the altitudinal groups 

For the elaboration of graphs, the corresponding elevations of each locality were determined from the Allas of 
Czechoslovak Socialistic Republic (1966), or in the Statistic Lexicon of Municipalities of the CSSR (1976) 
Nomenclature of host plant species is based on Ehrcndorfcr (1973). nomenclature of gall rrudge species on 
Skulnava (1986) 


RESULTS 


Diversity 

The diversity of gall nudge species at localities in the territory of the Czech Republic 
ascertained during our faumstic investigations as shown in Fig 2 where numbers cf species per 
'ocality are indicated by circles of various size At individual loca/ities. up to 77 gall midge 
species have been recorded during one excursion lasting one to two hours Only one gall midge 
specie* was found at the peak part of the mountain KokrhSC, 1443 m a s I ui the KrkonoSe Mts. 
meastern Bohemia, and at Serak. 1351 m as I :n the Hruby Jesenik Mts in northern Moravia. 

Two to ten gall midge species were found at 110 localities, eleven to twenty species at 150 
localities: twenty to thirty species at 160 localities; thirty to fourty species at 130 localities; 
fourty to fifty species at 90 localities, fifty to sixty species at 26 localities, and more than sixty 
species, the highest numbers, were found at three localities in eastern Bohemia, viz 62 species 
as Doudleby nad Orlicf. 2$i masi; 73 species at Rybna nad Zdobnicf. 405 m a s 1.. and even 
77 gall midge species at the locality Spy near Neve M£sto nail Metuji. 324 m a s I 
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Fi£l, Czech Republic where 4 planned systematic faun-s tie investigation wa* curved run in ihc period ol 
1957*1982. Ihc territory is divided by means of thnmdorfer’s network into small oblongs of a size 11x12 km. 
Black circles show localities where gall midge galls were colleded. 













On average, 26 gall midge specie have been found per locality in the territory of the Czech 
Republic which is more than in the territory of Slovakia, where it was 19.5 species (SkuhravA 
|991)-The average numbers of gall midge species differs in particular regions of the Czech 
Republic: the highest number. 38 species were found in non hem Moravia (Skuhrava 1964) and 
in eastern Bohemia (SkuhravA 1980): 37 species in the Cesky ks Mis. in western Bohemia 
(Skuhrava 1973); 30 species in middle Bohemia (SknhravA 1979); 29 species in the No- 
vohradske Hory Mis. in southern Bohemia (SkuhravA 1971); 28 species in the area of Kfi- 
voklfskO in middle Bohemia {SKuhrava 1975): 26 species in the Jihoieske pfinve (Southern 
Bohemian Basin) (SkuhravA 1974): 25 species in north-eastern and south-western Moravia 
(Skuhrava 1980); 24 species in the Oderske vrchy Hills in northern Moravia (SkuhravA 1959 ); 
23 species in the Bohemian-Moravian Uplands (Skuhrava 1980); 22 species in the Ccsktf raj 
(Bohemian Paradise) at the boundary line of middle and eastern Bohemia (Skuhrava 1977); 18 
species in the Sumava Mts. (Skuhrava 1972); 14 species in the area of Hluemsko in northern 
Moravia (Skuhravii 1957); and only 8 species on the average in localities in the Krkonofte 
Mts.(SkuhravA 196]). 

The diversity of gall midge species is dependent on the diversity and richness Of vegetation 
which includes host plant sjiecies for (he gall midges. The changing composition of vegetation 
the species of which at present have decreased significantly, with many plant species disappea¬ 
ring, or quite disappeared from our country, influences the number of gall midge species. The 
diversity of gall midges at localities in the Czech Republic which were higher allhc beginning of 
cur investigations in several areas, fluctuated and changed during thirty years and at present 
show's the successive decreasing trend. Many gall midge species, which were abundani in the 
past, arc rare ai present ami several species quite disappeared from our landscape (sec chapter: 
Threatened gall midge species). 

Horizontal occurrence 

The horizontal occurrence of gall midge species that is their occurrence on huge, extensive 
territory of the whole Czech Republic where investigations were earned out on 670 localities. 
Based mi horizontal occurrence given by number of localities at which the particular species 
have been found, where one locality is considered us one finding, it is possible to div ide ail gall 
midge species recorded m the territory of the Czech Republic into six frequency groups by using 
the first six members of ihe geometrical progression with quotient 2 and coefficient "a": 

a.2°> u.2 1 * u.2 2 v u.2'-v u.2 4 v a.2 5 •= 63.a(-asum). 

The value of this coefficient may be determined front a sum of the geometrical progression. 
In the case of 670 lycaliUes which have been investigated in the territory of the Czech Republic, 
63 a = 670, and a = 10,6. Each of Uic six members of this geometrical progression defines one 
frequency group. After the substitution, the geometrical progression has these values: 

10,6 + 21,2 + 42.4 + 84.X + 169,6 + 339,2 

Tlte frequency groups are then derived, adapted and it is possible to describe each of these 
frequency groups in words: 

Frequency group: I It 111 IV V Vf 

Number of localities: 1-10 11-22 33-74 75-160 161-330 331-670 

Verbal enorninwion: solitary carte moderate considerable abundant common 

The ranging of gall midge sjuxio. in particular frequency groups refers to the time and area 
in which the investigations arc carried out. The population dynamics of gait midges, as with 
Other insects, change in long-term periods and the i<xid abundance varies under the influence oi 
abiotic and biotic factors. Many gall midge species which occurred abundantly in die past, quite 
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disappeared from our country. On ihc oilier hand, some gall midge species which were very ram 
in the past, rose abruptly up to pest status, as was the ease ol Haplodiplosrsmarglnaia 

Under the following frequency groups there are given the numbers of gall midge species and 
percentage parts which they occupy from all gall midge species recorded in the Czech Republic 
<atd, as examples, Uie gall midge species developing on trees and shrubs and some interesting 
species developing on herbaceous plants. Frequency group I includes species occurring solitarily 
which were found at 1 - 10 localities. It involves 154 gall nudge species (45%). The following 
species developing on trees are representatives: gall midge species limited to Quercus earn. 
viz. Jonclia cerriy, J. honioccra, J. nervitola, Dryomyia cir cl ruins, Conlarinia subutifex and 
Comarmla quercieola; Asynapia sirnbi and Dasineura abieiiperda developing on I'icea 
excclsa; Paradiplosis abielis On Abies alba; Phegobia fagicolu On Fay us sylvatuu; Dasineura 
berberidis on Herberts vulgaris; Sackenomyia reaumurii (Phlyciidobla sobnsii) on Viburnum 
UmUma. On herbaceous plants: Acodiplosis inulac on Inula brilannica; Macrolabis orobi on 
Orobus veinus; Rhopalomyia tubifex on Arieniisia eanipcstris; Dasineura daphnes on Daphne 
i neorum: Dasineura phyieumaiis on Phytcuma orhiculare; Dasineura arnioraciae on Armora 
cia nisticana. Some of them belong to disappearing species. 

Frequency group II includes species occurring scarcely which have been found at 11 - 32 
localities. In this group lli ere belong 69 gull midge species (20%). As typical species developing 
on trees may he designated: Conlarinia baeri on Pinus sylvesrris: Taxomyia taxi on Ta\us 
b ace ala; Oligoirophus jumpermus on Jutuperus communis ; Massalongia rubra on Paula 
pendula; Pluto chela lignslri on Li g us I rum vulgare; Crunciobia corni On Curnus sanguined. On 
herbaceous plants: Khopalomvia lanacericota on Tanacetum vulgare; Hhopalomyia miHe/oIu on 
Achillea millefolium; Conlarinia melanncera on Genisia pnciona ; Asphondylia baudyst on 
Coronilla varfa; Asphondylia sarothamm on Saroihamnus scoparius; Asphondylia verbasn on 
Verbaseum nigrum. 

Frequency group III includes species of moderate occurrence which were found at 33 74 
localities, [i includes 48 gall midge species (14%). Typical species developing on trees: Thcco- 
diplosis brachynrera on Pin us sylvesiris; Conlarinia Jagi on Fag us sylvarica; Dasineura 
acrophda On Frax in us excelsior; Aschistonyx carpinicolus. Conlarinia carpini and Dasineura 
ruebsaamem On Carpmus betulus; Jancticlla Icmct on Ulmus; Conlarinia tiharum on Tiitu. 
Anisostephus hetulinus on He tula; Asphondylia prinvpcrda on Primus spinosa; Placochehi 
mgripes on Samhucus nigra. On herbaceous plants: Cystiphora sanguinea on Hicracium pda- 
self a; Dasineura qffinis Cm Viola reichenbuchiana; Mayeliola poae on Poa nemoralis; Dasintu 
ra porentillae on Potennlfa argenrea; Dasineura ranunculi on Ranunculus acris. 

Frequency group IV includes species of considerable Occurrence which have been found at 
75 - 160 localities. In this group there are 41 gall midge species (12 %,). Species developing on 
trees: Dasineura keiineri ID. laricis) on Larix decidua; Macrodipfosis volvens on Quercus 
robut; Hartigiola annuhpes on Fagus sylvarica; Dasineura irregularis (D. aecrenspans), Drist- 
net i dulmoxa .aid Harrisomyki viinna on Acer pseudoplalanus; Dasineura fraxini on Fraxmu « 
excelsior; Zygiobia carpini on Carpmus betulus; Physemocecis ulnn on Ulmus; Dasineura lihae 
(D. tiliur/ivohcrss) and Didymomyia tiliucca on Tiha; Scmudvbiu bctuluc Or. Belida; Dasineura 
clavtfcx and D soli as on Salix; Harmandia iremulae and Conlarinia peboli on Populus tremu 
la; Mikomva coryli on Corylus avellana; Conlarinia sorbi on Sorbus aucuparia. Or herbaceous 
plants: Conlarinia aequa/is on Scnecio nemorensis ssp. Fuchsii; Rhopalomyia folioruni On Ai ie- 
mtsra vulgaris; Conlarinia loti on Lolus corniculaius; Conlarinia craccae on Vida cracca; 
Rondamola bursana on Gleelwnia hederacea; Wachlltella persicuriat on Polygonum amph>- 
bium. 

Frequency group V includes species of abundant occurrence which have been found at 161 - 
330 localities In this group there are 27 gall midge species (8 %). Typical species developing on 
trees: Macrodiplosis dryobia and Conlarinia quercina on Quercus robur and Q. pelraca; Mildo- 



la fagi on Fagus sylvaUca; Dasineura fraxmea OU Fraxinus excelsior; Dasineura torlilis (D 
altui on Alnus gluiinosu and A. tncana; Dasineura ihomasiana and Physemocecis harfigi oc 
Tdia (ord/ila and T platyphyllos; Plemeliella belulicola on Betula pendula and B. pubescens, 
Dasineura crataegi on Crataegus oxyacantha ; Dasineura rosaria, D. terminalis and Iteomyic 
capreue on various &j/«-species: Harmandia cavernosa, //. globuh and H. populi on Populu: 
ireviufa; WachiUclla rotation on Rosa canina; Dasineura plicatrix and Lasiopteia rubi on va¬ 
rious liubus- species. On herbaceous plan’s: Spurgia (Bayeria) cupitigena on Euphorbia cypa- 
fiestas; Kiefferia pcricurpiicola on various s|x;cies of the family Apiaceae; Cystiphora taraxac, 
on Taraxacum officinale; Macrniabis heraclei on Heracleum sphondylium; Dasineura viciae 01 
Vicia scpiunt aud Other W tin-species; Dasineura trifolii on Trifolium repens. 

Frequency group VI includes species or common occurrence which have been found at mor« 
than 331 localities, hi this group there are only six species (2 %), of which only one develops or 
a tree and five on herbaceous plants. They are the following species: galls of Dasineura populcti 
formed by marginal leaf rolls on Populus tremula were found at 333 localities; flower bud galls 
of Schizomyia g alio rum at 351 localities and stem galls of Geocrypta galii at 406 localities; both 
species on Gaiium mollugo and other Galium-species: leal bud galls of Dasincura hyperici on 
Hypericum perforatum at 422 localities; leaf galls of Dasineura urticae on Urtica dioica at 43C 
localities, and galls Of Jaapiella veronicae on vegetative tops of Veronica chamaedrys at 501 
localities. 

For zoogeographical considerations, frequency groups III up to VI are very useful as thej 
include species that are abundant to common: more date ensures more correct zoogeographicai 
conclusions. 



Fig.3. Scheme of the alutiulinal zoualien ul tlie territory of the Czech Republic demonstrated on the Sne?k* 
mountain, 1602 m &-&1-. in tho Krko/ioic Ml» 





Vertical occurrence 


The composition of vegetation, which included host plant species for phytophagous gall 
midges, changes with rising altitude from lowlands to mountain. For that reason the occurrence 
of gall midge species is analyzed here from the point of view of relations of gall midge species to 
altitudinal wines. The basis of this analysis is the altitudinal zonation of the vegetation in the 
High Taira Mountains given in the Atlas of <5SSR (1966) with the characteristics of planare. 
collinc, suhmounluin, mountain and sub-Alpine /.ones which is adapted for the Krkonosc 
Mountains (Fig. 3). 

In the. Czech Republic the mountain /one extends in elevation 800-1200 m and the sub- 
Alpine zone begins over 1200 m a.s.l. and extends up to the peak of the mountain Sn&2ka, 1602 
m a.sJ.. die highest point od the Czech Republic. The localities at which wc investigated the 
gall midge fauna were placed in successive altitudinal zones from lowlands up to mountain as 
equally as it was possible. 

The verticil! occurrence of gull midges in the territory of die Czech Republic is shown by 
the average number of gall midge species recorded at localities in separate successive altitudi¬ 
nal zones by 100 metres (Fig.4). Their vertical occurrence, falls with increasing elevation. On 
average. 30 gall midge species have been found at one locality in the planare zone (100 - 200 
m) where investigations have been carried out ut 18 localities. In the colline zone (200 - 500) 
where investigations were carried out at 424 localities, the average number is also 30 species. 
The highest average number, 32 gall midge species, was ascertained here in the altitudinal zone 



Fip,4 The falling average mimherof gall mnlgc species wuh rising elevation given in IOC rawer* spans in ihc 
altitudinal /ones of ihc Czech Republic from the planare /one where, on average. 30 species have been recorded, 
up to ihe sub-A Ip ire /one where only 3 species have been found. 
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between 300 - *t00 ni. The average number oi gall midge species begins to lull in the 
submotmtain zone (500 - 800 m) where 183 localities have been examined and where the 
average number js 22 .species The average numbers in belts ot 100 m arc: 27. 23 and 17 
species. The greatest decline is between the «ubmouiUain and mountain zone and in the lower 
pun of the mountain zone. ALTITUDINAL 

ZONES 


UJ 



< J PLANARE SPECIES 

I ig > llurtucn typos of sumiji vertical occurrence recognized u) (lie gall midge fauna of the Czech Republic. 
I-J pUnarc species; 6-9 colline species. 1(1-1 I stibriMiiinLtm species; 12 iimiinuin species; 13 sub-Alpine species. 
Black pans of columns indicate the highest altitudinal zone into which ihc particular gall midge specks reaches 
fnwn lower lying zones; the diagonal shading ot columns shows ihc lowest level from which particular species 
occur (detailed explanation in text). 

in the mountain zone (800 - 1200 m) investigations were carried out at 38 localities and on 
average 10 species have been recorded. 'Hie average number in belts of 100 in are ; 16 , 11 , II. 
and 3 species. In the sub-Alpine zone (1200 - 1500 m). searched at 5 localities, there occur only 
two or Three gall midge species. 

The maximum occurrence of a particular species in a particular altitudinal zone agrees with 
its ecological potency. Such gall midge species may be named after this altitudinal zone. They 
are plaimre. collnie. submountain, mountain and sub-Alpine gall midge species. Few gall midge 
species are restricted to the narrow spoil of one zone (monozonal species), mostly they occur in 
two (oligozonai species), three or four .dlitudinal zones (polyzonal species). 

Based on analyses ot about 500 gall inidge species in the Czech Republic, the occurrence of 
each of them shows certain regularities which may be demonstrated on graphs of vertical 
occurrence, above all of most common gall midge species (see Fig.46). Their occurrence begins 
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Fig,6. rive maps oi' (he territory of the Czech Republic showing the dislocation of examined localities and 
their number (in graphs) in particular zones: A planarv zone. investigated at IS localities: B collinc zone (lower 
parti, a; 124 lucidities; C collinc /one (upper part), at 300 localities; D submounlain zone, at 1S3 localities: E 
mountain zone, at ?$ localities, and sub-Alpine zone, at 5 localities. 
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at one, (wo or several localities in the lower pari ol the altitudinal zones, the maximum 
occurrence is usually in the middle put dud the occurrence is finished at one. two or several 
localities of the upper altitudinal zone 

Such manners, or manifestation of existence of gall nudge species dealing with its 
occurrence in particular landscape which tinted for altitudinal zunalion, may be designated as 
similar vertical Occurrence scheme (outline, type, pattern) In the fauna of gall midges inhabiting 
the lemlory of the Czech Republic, there were recognized thirteen types of similar altitudinal 
(vcrtic.d) occurrence schemes which are treated in llie next chapters (see Fig 5) 

To facilitate the evaluation, all examined localities tr> the territory o! the. Czech Republic 
were divided into five maps showing the distribution of localities m particular altitudinal /ones 
which are accompanied with corresponding graphs showing their vertical occurrence (sec Fig 6) 

1.Planare gall nudge species (Fig 7) 

The ptan.ire zone occupies lowlands from sea level up to elevations of 200 or TOO m a s 1 In 
the Czech Republic that is from 116 m a s I, the lowest point at the level of the river Labe near 
D&hn in the northern Bohemia, up to 200 meters This territory, today almost completely culti¬ 
vated, was originally covered mainly with formations of floodplain forest Today large puts are 
occupied by crop lands and settlements 

hi die planare /one, ihe gall midges were collected in 18 localities lying in the middle pari of 
Bohemia and in the southern p.ut of Moravia (see Fig 6 A) Together with the findings of earlier 
authors, in the planare /one ihere were found 210 gall nudge species, i e 42 '/« of all ascertained 
species in die Czech Republic I-irvae of all these species develop on host plant species indige¬ 
nous in this zone and may be. therefore, designated as planare species sensu lato 

Only a small part of them is restricted to the planare /one; most of them penetrate into the 
coUme zone, and some of them reach ap into Ihe higher lying altitudinal zones up to sub-Alpine 
zone All these gall midge species occurring m the planare /one may be ranged based on similar 
vertical occurrence schemes into five groups (sec Fig 5 I -5) 

1 species occurring in narrow clcvaiion spread of ihe planare zone beiween 100 200 (’00) meters They arc 
planare species sensu Slricio 

2 species occurring m slightly wider elevation spread inhabiting boih planare and collinc zones and reaching at 
most up lo 500 meters They will be treated in the chapter about collate gall midge species 

3 species the occurrence of which begins in planare zone which pcriclratc through collinc zone to the 
subnvxiruair zone they will be discussed under submounlain species 

•I species the occurrence of which begins in the planare zone which penetrate through collate and submounuoi 
zones and reach the mountain zone they will be analyzed under mountain species 
5 species the occurrence of which begins in the planare zone which penetrate through collinc, submounlain and 
mountain zones and reach the sub Alpine zone They will he treated under sub Alpine species 

Planare gal] midge species (sen&u siricio) 

Only 14 species, i e about 7 % of all gall nudge species found in the planare zone, belong in 
this group, occurring jn the narrow elevation spread between J00 - 200 meters Two of them, 
viz Contartma v uhulfex and Conlanma queracola , are in their larval development restricted to 
tree host plant species. the oak Quercus cerris, causing galls on leaves and leaf buds Other gall 
midge species live in the larval stage on various organs of herbaceous host plant species, some of 
them causing galls of various types 

Larvae of Microlasioptera flexuosa develop inside the non-flowering stems of Ph rag nates 
australis without the reed showing any signs of attack Larvae of Dicentra tndis live tn groups 
under the leaf sheats of Iris pseudocarus and larvae of Planelella subterranea under the leaf 
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Fig. 7. Planarc gall midge specie inhabiting the lower part of the colline rone: A Macroiabis oropi on Lafa- 
rus vermis; B Dmineuru lilhospemi on Ulhosptmum officinale, C Rhopalomyia tubifex on Artemisia 
r.aiHpestris, D Dosineura salviae. on Salvia pratensis and S. nemoroMi E Neomikitlia iychmdis on Mehjndnw 
album.- Note. In all maps white circles indicate findings of earlier authors referring to the fin! half of the 2lu 
century and black circles findings of Skuhravl referring to the second half of the 20lh century. 
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sheaths of Caret Larvae of Conlannia lends dcstoy flower buds of Lens nigricans and in 
south-western Slovakia they cause loss of lentil seeds Larvae of Dasineura ulyssi form stem 
galls on Alyssum alyssoides Larvae of Neanuhella lychmdis cause large conspicuous white 
galls on Melandnum album Larvae of Rhopalomyia crtslaegallt develop m flower bud galls of 
Rhuianlhus minor Larvae of Rhopalomyia baudysi, R flavipalpis, R pseudofoltorum and R lu- 
infci develop in varuws types of galls On several species of the genus Artemisia Larvae of 
Resseheila dizygomyrae live in the channels inside the shoots of basket willow, Stzlix vtminahs 
(Urban & Sloihrav4 1982) 

Several gall midge species inhabit a little broader elevation spread being found up to 300 
meters Larvae of Macrolabis orobi live in rolled margins of Lathyrus vermis I-irvae of 
Dasineura uthospermi cause rosette leaf galls on Lithospcrmum officinale Larvae of Rhopalo- 
myia iubifex produce tubular galls at the growing up of Artemisia campeslris Larvae of Dasi¬ 
neura salviae change into galls the flower buds of Salviapratensis and S rwmorosa. 

2. Colline gall midge species (Figs 8-15*) 

The colline zone Occupies hilly countries spread between 200 - 500 m as I which were 
originally overgrown with oak forest with predominant trees of Quercus robur, Q pelraea, 
Carpmus hetulus ana Fraxinus excelsior 

In the colline zone the composition of the gall midge fauna was investigated together in 424 
localities spread over the whole territory of the Czech Republic from which 124 localities 
belonged to elevation spread between 200 - 300 m, 138 localities between 300 - 400 m and 162 
localities between 400 - 500 meters (see Fig 6 B.C) 

In die colline zone there have been found 460 species of gall midges, i c 92 % of all gall 
nudge species recorded from the territory of the Czech Republic They may be called colline 
gall midge species sensu lato The occurrence of most of them, including 264 species, begins at 
elevations over 200 meters They occur only in the colluie zone, or penetrate higher altitudinal 
zones The occurrence of the remainder, including 196 species, begins in one. two or several 
localities of the planare zone at elevations under 200 meters These species are spread in the 
colline zone up to its upper boundary, or overcome it and penetrate higher altitudinal zones 
Bused on the Similar vertical occurrence schemes, all these gall nudge species may be ranged in 
eight groups the first up to the fourth include species the occurrence of winch begins in the 
colline zone (Fig 5 6-9), and the fifth up to the eight those the occurrence of which begins ui 
the planare zone (Fig 5 2-5) 

1 species occurring only in the colline zone at elevations between 200 500 mc!cr> (colline species sensu 

»tncio) 

2 species inhabiting ihccollmc zone and reaching the submountain zone They will be treated under submcuntain 
species 

2 species the occurrence of which begins in the colline zone which penetrate Buvugh tfie submountam zone to 
the mountain zone, they will he discussed under mountain species 

4 species penetrating from the colimc zone through submouniain and mountain zones io ihc sub Alpine zone 
They will be- treated under sub Alpine species 

5 species lhcir occurrence buguis « the planare zone and is finished here m colliJic zone, they will be discussed 
in this chapter 

6 >pccies coming fivm Ihc planare zone, penelruluig up to submouniain zone they will be discussed under 
submouniain species 

7 species coming from Che planare zone penelruluig up to the mountain zone, they will be treated under mountain 

species 

f species coming from the planare zone, penetrating through colline, submounuin and mountain zones up to the 
>ub Alpine zone, they wilibe discussed under sub Alpine species 


* tigs 8-52 see pages 237-281 
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Coll me gall midge species (sensu stricto) 

In Ihe rather narrow elevation range between 200 - 50() meters which forms the colline zone 
124 species of gall midges occur, i.c. 47 % of all species living in this /one. The majority of 
them, about 100 species, arc phytophagous, with larvae developing in various oigans of host 
plant species - on herbaceous plants, shrubs and trees. Only a small part - 10 species - are 
zoophugous, with larvae attacking other small animals, viz. mites, aphids, psyllids or other gall 
midges. The rest are species the biology of which is unknown. 

Many phytophagous gall midge species which iiccurred abundantly in Ihe past, almost di¬ 
sappeared from our landscape, mayhe in connection with large changes during the second half of 
die 2Oil) century. For example: Hybohsioptera cereuhs. larvae of which develop in depressions 
on stent of Secale ccreate and various grasses; Dasineura lotharingiac, larvae of which cause 
galls on flower huds of Ceraslium glomeratum; Rhnpaiomyia baccarum, which produces berry¬ 
shaped galls on stems of Artemisiu vulgaris; Dasineura buplcuri, which develop in. galls on 
growing lips of Rupieurum falcatuni, and Bayer ta thymico'.a, larvae of wdiieb cause rosette galls 
on Thymus scrpyllum (Fig.8). 

On Ihe other hand, Contarinia solani, larvae of which induce galls on flower buds of Sola¬ 
tium dulcamara, is an increasingly abundant species. Galls of Macrotabis holosteae at the gro¬ 
wing top of Stellar la holostea may be easy overlooked, whereas galls of Dasineura sicllariae on 
the same host plant species are conspicuous, ovoid in the shape and brown coloured. D. stella - 
riae is also a disappearing species. Dasineura locu-li deforming flower buds of Euphorbia se- 
quierana. and Dasineura lamiicola . larvae of which develop in axillar or terminal bud galls on 
Lamium maculatum. may also be species that have disappeared (Ftg.9). 

More than 20 phytophagous species develop on various trees growing in this zone. Atricho- 
sent a aceris causes swellings of petioles on Acer campestre. Larvae of Contarinia acerplicans 
live in folded leaves of Acer pseudoplatanus. Both species are very rare. Larv ae of Apwmyia 
bergemtammi damage young branches of Pyrus communis. Larvae of Contarinia rhamm deve¬ 
lop inside swollen deformed huds of Prangula alnus. Larvae of Contarinia prunijlorum develop 
in flowers of Prunus spinosa and larvae of Contarinia rubicola in swollen unopened flower buds 
of Rubus cacsius. Larvae of Dasineura tetensi live inside deformed young leaves of Ribes 
nigrum, larvae of Contarinia ribis in swollen unopened flower buds of Ribes uva-crispa. Five 
gall midge species develop in damaged organs of various species cf the genus Salix, viz. Dasi¬ 
ncura albipennis, D. nielseni, D. pseudococcus, D. purjmreaperda and D. iriandraperda. Larvae 
of Dasineura .xybstei produce leal* galls on Lonicera xylosieum. Larvae of Xyladiplosis nign- 
tarsis develop inside xylem vessels in fresh cut wood of Quercus rnbur. Larvae of Janedelta 
siskyiou damage seeds of Chamaecyparis lawsoniana. larvae of Paradiptosis ubietis cause galls 
in needles of Abies alba (see Fig.l5.E) and larvae of Taxomyia taxi develop in rosette galls on 
the shoots of Taxus baccuta (see Fig. 15.D). 

Species inhabiting elevation range 100-500 meters (Figs 10-15) 

In this group belong about 60 species the occurrence of which begins at one. two or several 
localities rri the plamirc zone. In the collinc zone they reach their maximum occurrence and they 
do not extend to elevation of 500 meters. From die point of view of their frequency, many 
species occur a*, more than 10 localities and belong ic moderate occurring species. 

The majority of gall midge species develop in (he larva3 stage on herbaceous host plant 
species and only 14 species arc restricted to trecs.Of the gall midge larvae that are associalcd 
with herbaceous plant species, there are four very interesting species of the genus Asphondylia, 
viz. A. baudysi developing in deformed pods of CoroniUa vanu; A. ononidis. larvae of which 
develop in leaf bud galls on Ononis spinosa ; A. cytisi living in buds of Cytlsus austriacus : 
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Fig 8. Colline gall midge species: A Hybolasioptera cerealis on Agrapyron repens and other species; B 
Dasineura lotharir.giae on Ceraslium glomeratum and other species; C Rhopalomyia baccarum oa Artemisia 
vulgaris and A. scop aria; D Dasineura bupleuri on Buplcurum falcatum ; E Bayeria ihymicola on Thymus 
serpyllum. 
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hg.9 CoJIine g.itf midge species: A Coniarinia solani on Solarium dulcamara: ft hfarrnlabishaIm-lctu and C 
t) as incur a stcihtnat op Stellariu halos tea, D Da.'incur a loewii on Euphorbia wgHieruno; P. Dasineura lamiicola 
OH Luriuum maculahun. 
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Fig. 10. PI an are and colline gall midge species: A Asphondylia baudysi on Cnroniila varia ; B Asphondylia 
ononidis on Ononis spinosa, C Asphondylia cyiisi on Cy/isusausiriacus; D Asphondylia miki on Medicago saliva, 
E Jaaptciia gentsla/n lorquens on Genista pilosa. 
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Pig. 11- Cnllire gall midge species: A Coniarinia onobrychidis and B Brrrruuin anobrycfailti on Onohryckij 
vicufaluz C Dasmtura gfyeiphyili cm Astragalus g lycyphyltos; D Dasmeura aspxrulur up AspertAa itn tnrta and 
A.cynanchicu ; E Acodiplosts mnlac on Inula britannica and I. tnsifolia . 
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*»»**(■ Of JWaii’UI 


l r lg 12 Plan.ve and collntc gill midge specie* A Ltisiopleru urundint*. R Giraudiella im lusa, C Laswptera 
hur.ganca, all on Phragnulft australis. D Asphondylui echn on Eckiunt vulgar*. D Ixiswpiera eryngn on 
Eryngium camf/r.fjrr 
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rig. 13. PhuuTc ami coll me £all inidge specie.': A Uapiodiplos is marginaia on Agropyron re pins, Hordrum 
sativum jjid Trihcuin vuigure, R fiib:clipltjsi<mascitana. C Coula’inia tritici, bach on 7 rilicum vulgar*, D Hhopa- 
bunyia Siwuianx, C Rhopaionyia arlrmisun:, both on Artemisia catnpeslris. 
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JMPRILA QRYOMAE 




r-. ,v »l' O' mc«ir«s 


hie 14 Plaiwrc and colhnc gall midge species A Drxomyta ctrar.tins. B JttMUacerns.C JaneOaitervtcoia. 
L) Jane tea szcphgeln, all on Quercus cents, C iaaptella bryontat on Bnv/iia ulba 


2-53 


Pig 15 Pbnaic and to I Urn- gall midge species A Dusmeura rutxUa. & Dastncura tjinpam. , bo«h on Acer 
camptslre. C Rc/tehcUa aknhravyorum or. Lorn Acubw, D Taxomyv law on r«u«.i ^caw, E Pand'pios* 
abirfis on Abie' alba 
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A. nuld. larvae of which induce galls* on pods of Medicago saliva. Larvae of Jaapielkt ge- 
Hislamtorquens live in rose lie galls On growing lips of Genista pilosa (Fig. 10). Several species 
which develop on other hosl plants belong to disappearing species, viz. Conutrinia onobrychidis 
and Bremiola onobrychidis. larvae of which cause galls on flower buds and leaflets of 
0 nobry this vie life ha; Dusincura glyciphylli Causing folded leaflets on Astragalus glycyphyllos 
and Acodiplosis tnulac, larvae of which produce ovoid galls on stems of Inula britannica 
(Fig-11). 

Three species developing inside stems of Phragmiles australis, viz. Giraudiella inclusu. 1m- 
si opt era anmdmis and L. hungarica. occur scattered at loealilies lying along rivers, brooks and 
in stands around ponds. Larvae of Giraudiella inclusa form com-like galls on the inner side of 
teed stem, larvae of Lasioptcra arundinis cause thickening and shortening of lateral shoots and 
larvae of L. hungarica live inside the cavity of reeds without any sign of attack (SkuhravS & 
Skuhravy 1 1981.1992). 

The gall midge Lasioptera eryngii. larvae of which cause conspicuous large swellings on 
stems of L'ryngium campestre, belong to a disappearing species. At the beginning of the 20th 
century it was found at several localities in middle Bohemia near Praha. During our intensive 
faunistic investigations in 1955-1930 period this species was not found, it disappeared from this 
urea. At present it occurs rarely in the southern part of Moravia. Flower bud galls of Asphondylia 
echii on Kchiutn vutgarc which disappeared from southern part of Moravia, were found at locali 
lies lying in middle Bohemia (Fig.12). 

Three gall midge species larvae of which develop on cereal crops, front time to time cause 
serious damage Larvae or Haplodiplosls marginata (H. equestris ) produce saddle-shaped galls 
on stems of Tnlicum vulgare and Hordeum sativum , larvae of Contarinia trilici and Sitodiplosis 
mosc/lana develop in the spikeletts. Rhnpttlomyia simulans. the species described by Vimmer 
(1924) from Moravia, has not been round since 1926 up to the present. Rhopulomyia artemisiae 
shows a similar tendency to disappear. Twenty years ago this species occurred abundantly in 
middle Bohemia but at present it is very difficult to find galls in this area (Fig. 13). 

On trees a few species develop in the coilinc zone up to the upper limit, but many species 
extend over this line.Only in the coll me zone there occur six species developing m the larval 
stage in galls of various types on leaves of Quercus cents, viz. Dryomyia circinans, Janetia 
cerris. J hornocera. J. ncrvicola. J. pustularis, and J. szepligetii. These south-European species 
extend into the area of southern Moravia, their northern houndary of distribution area (Fig. 14). 

Two gall midge species develop on leaves of Acer campestre. Larvae of Dasmeura rubella 
attack young opening leaves whereas larvae of Dasmeura tymparu live in parenchymatous galls 
on the leaves. Larvae of ResselieJIa skuhravyorum developing in cones of Larix decidua were 
found during intensive studies (Khslck et al.2976) mainly in die territory of southern Moravia. 
Rosette galls of Taxus baccara caused by larvae Of Taxomyia taxi occur only in localities where 
the host plant species is indigenous (not cultivated). The gall midge Parudiplosis abietis, larvae 
01 which cause galls on needles of Abies alba, is a disappearing species (Fig.15). 

3. Submountain gall midge species (figs 16-31) 

The submountain zone includes uplands between 500 to 800 m a_s.l.It is characterized by 
broadleaved forests and fields of resisting crop plants such as oats and potatoes It was originally 
covered with oak-fir forests which are now' mostly converted into spruce monocultures. 

In the submountain zone gall midges were examined together in 183 localities from which 
108 localities lie in elevation ranges between 500-600 meters, 48 localities between 600-700 
meters and 27 localities between 700 800 meters (see Fig.6.D). 

In the Mibmountain zone 290 gall midge species have been found, i.c. 58% of all gall midge 
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species recorded in lire territory of the Czech Republic. They may be designated submoumeun 
gall midges xensu lam. The majority of them are species extending here from the lower altitudi¬ 
nal /ones: 137 gall midge .species extend up to here from the plan arc zone and 139 species from 
the colline zone. Some of bc*h types of gall midge species finish their occurrence in this zone 
and do not cross the boundary of 800 meters, but another part of them overcome h and reach up 
Ui the mountain and sub-Alpine zones. 

The suhmonntain gall midge species may be ranged, based on similar vcrticul occurrence 
schemes (see Fig.5), into eight groups, as follows: 

1.. species occurring only in ihc ubmountain zone u» the elevation range between 500-800 meters (subimiiintain 
species sen.su slricio): they will be discussed in this chapter. 

2. species the occurrence cf which begins here in the submountain zone and teaches Up to the sub-Alpine Zone; 
they wit! he seated under sub-Alpine species. 

?. species extending here frutn the planflje zone the occurrence of wfiidi is finished here; they will he discussed in 
this chapter. 

4. specie* extending here from the ptanarv zone and penetrating to the mountain zone; they will be discussed 
under ui (hi n Inin species. 

5. species extending here from the planarc zone and penetrating up to the sub-Alpine zone; they will be Healed 
under sub-Alpine species. 

6. species extending here from the colline zone the occurrence of which is finished here in the submountain zone; 
they will be discussed ut this chapter 

7. »pecies extending liere from the colline /.one and penetrating to the mountain zone; they will he treated m ruler 
mountain species. 

8. species extending here front the colline zone, penetrating the mountain zone and reachingup to the sub-Alpine 
/one; they will be discussed under sub-Alpine species. 

Submountain species sensu stricto 

Only 13 gall midge species occur in ihc elevation range between 500-800 meters. All of them 
are rare species being found only at one. two or three localities. Four of them belong to zoopha- 
gous species, viz. Lcsrodiplosis longifilis, L. raphani, L. trifolii and Trisopsls acicularis, larvae 
of which are predators attacking and sucking small gall midge larvae moving in the soil. Nine 
species have phytophagous larvae which cause galls on various host plant species. 

Dasineura berberidls . larv ae of which cause leal galls on Herberts vulgaris, and Wachllldla 
ericina, larvae of which live in rosette galls on F.rica herbacea, reach the southern part of Bohe¬ 
mia, their northern boundary of distribution in south-western Europe. Galls on the leaves of 
Quercus robur a r e caused by larvae of Polystepha quercus. larvae of liesseilella iheobaldi live 
under the hark of Rub us idacus. Subterranean galls on Chrysanthemum Icucanlhemum are pro¬ 
duced by larvae of Rhopalomyia hypogaen. In the inflorescences of I'cstuca rubra live larvae of 
Contarinia festucae anil Dasineura festucae. Larvae of Contarinia asclepiadis develop iu 
slightly Swollen seed follicles of Cynanchum vineeloxicum, and larvae of Contarinia hyper id 
gall unopened flower buds of Hypericum perforatum. 

Species inhabiting elevation range 100-800 meters 

In the large elevation range between 100-800 meters 74 gall aiidge species occur. Their 
occurrence begins in one, two or several localities in ihe planare zone, then they reach maximum 
occurrence in the colline zone and penetrate successively to higher elevations of ihc 
submountain zone. The occurrence of these species is finished at most at the elevation of 800 
meters. They may be designated as col)me and submountain species. 

About thirty gall midge species are associated with host plant trees, and more than forty 
species develop on herbaceous host plant species, causing galls of various type on plant organs. 
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a) Gall midges on trees (Figs 16-20) 

Larvae of Craneiobia corni cause galls oil leaves of Dogwood, Cornus sanguinea. Larvae of 
Placochcla ligusiri develop in flower buds of Liguslrum vulgarc. Sackcnomyia reaumurii 
f Phtyclidobia subnet) Ciui.se pustule galls on leaves of Viburnum lar.tana. All these species occur 
in the colline zone, exceed only a little the lower line of the submountain /.one and their 
occurrence is finished in the elevation range between 5(X)-600 meters. Sackcnomyia reaumurii 
and Craneiobia corni belong to disappearing species, whereas Placochcla ligusfri to progressive 
species, the occurrence of which is more abundant at present than it was in the past (Fig. 16). 

Four gall midge species are associated in their development with hornbeam. Carpinus betu- 
!us. causing galls of various types on its leaves. They are the following species, viz. Coniarinia 
carpini. larvae cause folded parts between two lateral veins; Dasineura ruebsaameni. larvae in 
purcnehymous leaf galls: Zygiobia carpini, larvae in swellings along the median veins; Aschi.vlo - 
nyx car pint coins, larvae in irregularly deformed young leaves. All species have their maximum 
occurrence in the colline zone and penetrate up to the lower part of submountain zone (Fig.17). 
Gall midge species Dasineura mali , larvae of which live in rolled leaf margins of maple, Maius 
sylvetris, Dasincuru pyri. larvae of which develop in similar galls Oil pear, Pyrus communis, and 
Coniarinia pyrivora. the pest of pear fruits, exceed the elevation of 600 meters. Dasineura 
cratacgi. larvae of which develop in rosette galls of hawthorn. Crataegus oxyacanlha. penetrates 
even to the elevation of 848 meters at the peak part of the Primda Mountain in the Cesky les 
Mts.(Fig.l8). 

Five gall midge .species develop in the larval stage on oaks, Quercus robur and Q. petraea. 
occurring abundantly in the colline zone, having there maximum occurrence and j>cnctral;ng to 
the .submountain zone, nearly up to its boundary at an elevation of 800 meters. Arnoldiola 
libera , larvae of which cause leaf galls exceed this line; leaf galls of Maero dipt o sis dryobia and 
M. volveru. and bud galls of Coniarinia quercina were found just short of this line. All these 
gall midges, with the exception of Polyslcphu mulpighii , belong to progressive species, the 
abundance of which shows a tendency to increse (Fig. 19). 

Larvae of two species induce galls on the leaves of various elms. viz. Ulmus minor. U. 
glabra and V. laevis. Larvae of Janetiella lemeei cause small rounded swellings on the veins; 
larvae of Physemocccis ulmi develop in small circular pustules. Doth elm gall midge species 
occut scattered m the planare zone and have their maximum in the colline zone. Janetiella 
lemeei reaches up nearly to the boundary of the submountain zone, at the hill Tremesny' vreh. 
794 m a.s.l. in middle Bohemia, and Physemocccis ulmi exceeds this line, being found at an 
elevation of 850 m a.s.1. at the saddle Libfnskc sedlo in the Sumava Mts. 

The blackhom. Prunus spinosa , a common shrub growing in planare and colline zones, is the 
host plant of five gall midge species.The occurrence of two of them, Coniarinia prunijlorum and 
Dichodiplosis langtni ends in the colline zone. Three species extend into the colline zone and 
rise up to the submountain zone. Dasineura lortrix , larvae of which damage terminal leaves, 
have been found al an elevation of 674 m a.s.l. at Horice in southern Bohemia and bud galls of 
Asphondylia pr uni per da and leal' pouch galls of Putoniella pruni nearly reach the limit of the 
submountain zone at an elevation of 784 m a.s.l. at Slavkovsky Chtumek, the Naure Reserve in 
the §uniavuMts. (Fig.20). 

b) Gall midges on herbaceous plants (Figs 21-31) 

From more than forty species of this group the gall midges causing gulls on Medicago saliva 
arc typical, viz. Dasineura medicaginis, Coniarmia medicaginis and Jaapiella medi tug inis. The 
local abundance of these species changes in long term cycles. In the period of their outbreaks 
they are considered la he pests of alfalfa, causing loss of seed (Caniartrua medicaginis). or loss 
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of green matter (Dasineura medicaginis and Jaapiella medicaginis). Similar galls are caused on 
Medicago luputinn by Dasineura lupu Untie and Jaapiella lupulinae bill These species are Hoi so 
abundant .is Ihe previous species and do noi have any economic importance (Fig.21). 

Two gall midge species pnxluce galls on Glechoma hederacea: Rondantola burs arm, cy¬ 
lindrical leaf galls, and Dasineura glechomae, terminal leaf bud galls. Both sj>ccies penetrate up 
to the upper line of the submountain zone. Diotlaulus iraili, larvae of svhicli produce flower bud 
galls on t’impmeUa saxijraga, is a disappearing species, and bieonslkieUa beckiana, causing galls 
on Inula conyza . and Asphondytia verbasci. forming flower hud gulls On Verbose,im fyehnisis, 
arc col line species inhabiting an elevation range of 198-510 meters, The annual isotherm of 
10X forms in southern Moravia the northern boundary of the abundant occurrence oi 
A. verbasci in Europe (Fig.22). 

Five colline species exceed the upper boundary of the colline zone and penetrate up to an 
elevation of 500 meters. Larvae of Asphondylia nielanopus cause galls on pods of Lotus comicu- 
lulus, larvae of Asphondylia menthoe live in flower bud galls of Mentha arvensis. larvae of 
Hayeria saliearlac develop ui axillary leaf buds on Lythrum salicaria. Larvae of Locwiola 
tentaureae cause pustule galls on leaves of Ccniaurea scabiasa and C. jacea. Larvae of Uasi- 
riettra sisymbrii form spongy galls on stems of Rorippa amphibia and other species (Fig.23). 

Several species penetrate into the middle pint of the subniountmn zone. These are the follo¬ 
wing species: Larvae of Maemlabis ruchsaamcni develop in terminal galls of Prunella vulgaris. 
Lurvuc of Jaapiella floriperda live in swollen unopened flower buds of Silene vulgaris. Larvae 
of Couunirtia nasturtii develop in galls of Nasturtium pa lustre arid of other host plant species 
and may be pests Of vegetable crops. Lai vac of Lasioptera carophila cause swellings at the point 
oi insertion ol the umbel lilies in inflorescences of Pimpinelfa saxifioga l-irvae of WathiUella 
pcrsitariac develop in swollen rolled leaf margins of Polygonum amphibium (Fig. 24). 

Gall midge Daycna crysimi. larvae of which cause stem swellings of Erysimum virgaium. 
quite disappeared from the territory and since 1953 has not heen found here. It is probably an 
extinct species. Larvae of Spurgia (Buyeriu) captligena produce rounded terminal galls on lips 
of Euphorbia cyparissias. They are very abundant in warmer localities. Larvae of Macrolabis 
Itauii develop in terminal leaf bud galls on Lanuum album. Larvae of Rhopalomyia foliorun 
cause small ovoid galls on the leaves of Artemisia vulgaris. Larvae of Dasineura a pannes pro¬ 
duce large galls on stems of Galium aparinc (Fi&.25). 

Larvae of Dasineura brassicae live in swollen and prematurely ripening siliquas of Bras ska 
napus and H. olcracea anil may injure these vegetable crops. Dasineura simiiis. larvae of which 
produce galls on Veronica scutcllata. V. anagallis and V. bcccabungo. if probably an extinct 
species. Galls of Coniarinia scrophulariae, larv ae of which live in flower bud galls Of Scrophu - 
luriti nodosa, occur at scattered localities. Larvae of Dasineura haven cause galls on llie 
vegetative tips of Sisymbrium loeselii. Larvae of Jaapiella moraviae live in swollen unopened 
flower huds of Lychnis viscaria. Since 1966 galls of this sjiceies have not been found. It is 
probably tut extinct species (Fig.26). The following ga!! midge species reach from the pfanare 
zone to the upper limilof die submountain zone: 

Lasioptera calamagroslidis, larvae of which live under die leaf sheaths of Calamugraslis 
cpigcios; Coniarinia bar bichi causing galls On leaf buds of Lotus cornitulafus; Trkholaba Irifo- 
Hi. larvae of which live in folded leaflets of Trifolium prarense. Of the gall midge species larvae 
nl which develop on Tanacetum vuigare, Ozirhintus tanaccti occurs throughout the territory, 
whereas Rhopalomyia tanaceiicola, causing conspicuous large galls on various parts of the host 
plant, occurs in the northern part of Bohemia and the north-eastern part of Moravia (Fig.27). 

Larvae of.sever.il gall midge species develop in galls of various shape on stems and leaves of 
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rig. 16 Gall midge ipecies f*leading k« the subnn>unuin /.one: A Ctaneiobla corn! on Cornus sunguinea\ B 
riacocltela KguSlri on I.igmlrum vulgar*. C Sacktnomyia reautnurii on Viburnum lantana’, D Contannia/nollugi- 
ius on Hulimn ruo/lugo; F Dasineuru sywphyii or. Symphytum officinale. 
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Pig, 17. Cu'.l midge species extending tc ihc subirouFiluin /one A Aschistonyx carpMcolitr, B Dcsirturc 
ruehsaamenh C Z\'£ wbtacarplni: D Con<arun«carpiru. .ill u;i Carpfnus hetuhiM I: MarelMa MMgi oo HracLy 
podium syfo/ilic uih and D.pimawn. 
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l-'lg 18 Gall midge species extending io the tuhnountain zone A Tiastneara rrataegi on Crataegus 0.r\v- 
caniha, B Dasmeurapyrt, C Coiaannutpynvora. hctii on Pyriu cotnmums, D Dasi/tturo mail on Malussyfveins. 
h Asphondyhagnustae on Genista gtmuuuca and (1 tinctona 


241 






h'tg 19 Gall miJee species developing on Quercus robur and Q pelraea extending to the submountain row. 
A Macrociiplvsis (iryobiQ, B Marrodiplosis valve ns, C CotUartnta querctna, D Amoldioia libera, K PcAyslepha 
malpiRhu 
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Pig 20 Coll midge species extending to the iubmounuun ind lower pari of Hie mountain zone?. A Phys*more¬ 
en ulnu. tiJaneruila It men, both on IJImas minor, V glabra and U lac vis, C Puionielta pram, F) Asphnrulyhu 
prumperda, L Dasmtura lonrtx. dll oa Prams spinosu 
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Tig 2 ! <m 3I midee spcdcs /caching the lower pan of ihc suhmoumam zone A Dasincura rnedicajmxs. B 
Conlannia medicaginu. C JaapicUa medicaginis all on Medicago saliva. IJ Diuincnro hipulinae, E Jaap ic'd a 
jtutpiana. bo* on Medicago lupulmc 
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Pig 22 Gall midge specks reaming the submounuin zone A Rondamola bursar ia, B Danneura glechomae, 
both on Glee horn a hederacea. C Dtodaulus iraih on Ptmptnella saxtfraga, D Neomikieila beckiana on Inula 
conyza, E A sphondyha verbose ‘ on Verboseum lychruOs 
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Fig.23. (iuil midge specks reaching up to the submenu loin tone: AAspJtvndyliamelanrtpuson !*>{«> vomit u- 
lulus', B Aspharufyiul mtittho* on Meniha arvtnsis", Cl Hayena saluariav on f.vihrum sahearid\ D 
ctnmurftit on Cenkiurea scahivso 4H«I C. juceu, E Pasineurasisyrnhni on Ro/ippa amphibia ar.d Ollier species of 

Brass us tc&ac. 
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Hig.24. <»all imdgc species reaching ihc submounUln zone: A Macrolabis riubsaameni oti Prunella vulgaris; 
B Jaispielia fioripcr<ia on Silent vulgaris; C Conuairia nasiunii on Nasturtium palustre and other species of 
Brassicace&e: U Lasiop/era carophila on Pimpmeila saxifrage E Wachtliella persicariae on Polygonum ainphi- 
btum. 
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Fig 25 Gall midge species reaching liie submountain zone A Bayeria try*um on Erysimum virgaium, B 
Spurgta fBaytna) captitgena on Euphorbia cvparmtas, C Macrolabis lamn on Lam,tint album. D Rhopalomyta 
fohorum on Artemisia vulgaris:, E Dasmeura aparmfS on Galium apartne 
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Fig.26. Call midge specks reaching the submouniain zone: A Dasineura brassicae on Brassica napur, B 
Dasineura simiiis on Veronica tcuteilara; C Coruarinia scrophulariae on Scrophularia nodosa: D Dasineura 
bayerion Sisymbrium beselit, EJaapiella mo revise on Lychnis vivaria. 
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Pig.2?. Gail midge ipcvie* reaching Ihe xubmountain /-one: A LasiopUratwtamagroslidis on CaLwuigroHu 
epige/OQ B Cor.ianmu twrhuhi on Lotus lomtulaluv. C Tncholahu tri/ohi Ofl TrifoluOn praUn.se'. D Od'hnckJ 
tunuteh. Fi RhnpaUtmyia tanacehcola. both on Tanaceluni vulgare. - 
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l-'ig 2S (Jail midge species developing on Case* species reaching the sub-Alpine ZOTC A Plai.eiella pranrfex 
<m C echmaia. fa P'.anetella corn fex on C palksctnt and C elala. C WacMieUa nparca on C ripana and C 
muncata, P Plane Itlla urf naruie oil C armaria, h Plane fella btliou on C dava!liana 
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Pig 29 Gall midge species developing on species of the family Poaccae reaching the mountain /one A Maye 
l tola paae on Poa ntmorohs B Mayehola destructor on Agropvron repens Phie uni prole rue and JnUcum vuige 
re, C Mayer tola Jaciyitdis on Doctyhs glomeraia. D Mayatola 'noic< on Hole us moitis and H lanalus, E 
Co alarm ui merer n on Alopccurus pratensis 





Fig 30 Gall midge species reaching the submountam /one A (7 eoctyptu trac-hein on Cmnpunufaruintultfoita. 
if Conor t)ua nulanncera on Gausia tinaitna, C A yhondylta sarothamni on Stuothamiusscoparuis, I> Dasmtu- 
rasa/iBJnforbae on SanRuuorbaofficinal™, I: DastneurapoUMtUat on Poteitfilla argcnUa 
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pic 31 Gall nudge species reaching the submounuin /one A Macrohbv hteracti on 
B Dasmtura gaucola on Cahum uhgtnosum , C JaapuUa gausucala on Genista Undone. 
on Census nigricans, E Dasineura armoraciae on Armoraciarusticaw 


Hteraaum syivalicm, 
L> WachtlteUa r.iebitn 
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inuny species c»r ihe genus Carcx Two species, PhnctclUi urcnartae and /’. hi/Inti, occur only in 
(he colline zone; galls of Planctella cvrnifex were found from (he planare zone up to 1030 
meters mul galls ot Planeielia gronijcx even at an elevation of 1 -164 meters at Vysokahole in the 
Ilmby Jesenik Mts. AJ] gal! midge species developing on Car ex host plants belong to disappea¬ 
ring species. Larvae of Wachtlieth ripariu develop in swollen mid deformed fruits of Cur ex 
nparia and C. nwricata and were actually found at several localities in the colline zone (Fig.28). 

Several gull inidge species develop on various species of (he family Poaceue. Larvae of 
Maye do la pnae produce, swellings above nodes of I'ou ncmoralis and reach up to 800 ill a.s.l. at 
Pustcviiy oil the Radhosf mountain in the Moravskoslezskc Bcskydy Mts. Larvae of Mayetiola 
destructor cause swellings on ihe lower pan of stems of weed grasses, viz Agropyron re pc ns 
and Piiteum pr a tense. If they attack cereals, viz. Triticurti vulgar c mid oilier cereals in large 
numbers, they may be pests. Larvae of Maychote dactyl id Is develop in depressions on stems of 
Ductyhs glomerate. They have been found al localities in northern Moravia and at one locality 
in Bohemia. Galls i»f Mayeirola hold on Holcus mollis and //. tenants have been found in 
similar parts of Moravia mid Bohemia. Larvae of Coniarinia merceri develop in inflorescences 
ot Alopcnmts prafensis. They occur from the colline zone up to the mountain zone at 1025 m 
a.s.l. at Bo2f IJar in KruSne hory Mis (Fig 29). 

Larvae of Gcocrypfa trachelii ciuisc union-shaped hud galls on Campanula rotundifolia . 
Larvae of Conform,a mclanoeera produce globular fleshy swellings on twigs of Genista tincio- 
ria II seems to he a disappearing species. Larvae of Asphondylia setrothamni develop in swollen 
pods mid in buds Ol’ Su rothuni nur sco pari its. This is a sub-Atlantic species which reaches the 
eastern boundary of its distribution area in ihe territory of Moravia along Ihe line connecting 
localities: 0sob 1 alia (in the north) Stinnva - Studunec - Landstejn (in the south). To the east of 
this line, no galls of A sr/rothamni have been found. Larvae of Daslne.urasanguisorhae live in 
pod-likc folded leaflets of Sunguisorba officinalis. Larvae of Dasineura potcnlif/ae gall flower 
buds of PotcntUla argentea (Fig.,30). 

Larvae of Macrolahis hterucii develop in deformations at ihe lop of the stem of Hieracium 
xylvaticum. Larvae of Dasincura galiicote form artichoke-shaped galls on Galium uliginosuni. It 
seems lo be an increasing species. Larvae aiJaapie/te genisticola produce galls on growing lips 
ol Genista rinrtoria. This species disappeared from (he territory of .southern Moravia mid has not 
been found in the area north of Praha. Larvae of Wachiliclte niebleri live in folded leaflets of 
Cvtisus nigricans. This species disappeared from the territory of southern Moravia. Larvae of 
Dasineura armoraciue gall flower buds of Armoracia rustic ana. In ihe past it was abundant in 
the territory of Moravia, but new it seems that it has disappeared from this area (Fig.31). 

4. Mountain gall midge species (Figs 32-48) 

TJie mountain zone includes uplands, hill-sides of higher mountains and highlands spread 
above 800 m a.s.l. up to the upper forest boundary which goes in the Czech Republic lo an 
elevation of about 1200 m a.s.1. Tlie surface of this zone was primarily overgrown with bcccli 
forests which were mainly convened into spruce monocultures. Ihe composition of plan! and 
animal communities changes quickly with rising elevation. In tlie mountain zone gall midges 
were investigated during our fay rustic researches at 38 localities: 17 localities at elevations be 
tween 800-900 meters. 5 localities between 900-ifKX) ineiers, 14 localities between 1000-1100 
meters mid two localities between I 100-1200 meters (see Fig.6.E). Also earlier research 
workers, viz. Vimmer. Bayer arid BnudyS. collected galls at the peak parts of several mountains 
lying in this zone. In the mountain zone 122 gall midge species have been found, i.e. 25% of all 
gull midge species recorded in tile territory of the Czech Republic. They may be called mountain 
species sensu lain. The majority of them, including 119 species, penetrate here from tlie lower 
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lying altitudinal zones, from the plan arc and the col line zones. Gall midges which occur in the 
mountain zone may he classified on similar vertical occurrence schemes (see Fig. 5) into five 
groups. as follows: 

1. species occurring only in the elevation range of the mountain /one. between 800 -1200 meters; they are 
■nOlDititm Species senxu stricto. 

2 . species extending here from the plan are zone, ihe occurrence of which ends here in ihe mountain /one. 

3. species ectCtlJirtg here from the plan are- /one penetrating up to the sub-Alpine /one: llicy will be discussed 
under sub-Alpine species. 

4. species extending Iscrc from the collinc zone, die occitrrr.i»cc of which ends here in the mountain /one. 

5. species extending here from the colline zone, penetrating up to the sub-AlpJie zone: they will he treated under 
u:b-Alpine species. 

Mountain species seflsu stricto 

Only three gall midge species occur in the mountain zone in the elevation range of 800-1200 
meters. They are the following species: Contarinia crlspans and Contarinia valerianae , larvae 
of which form galls on leaves and flower buds of Valeriana officinalis. They were found in the 
Cesnekovy dill valley on the hill side of the Praded mountain in the Hruby Jescnilc Mts.al an 
elevation of about 1200 meters. The third species is Dasincura JUipentiuluc, larvae of which 
develop in deformed flower buds of hhpendula vulgaris, having been found at the peak part of 
the hill VsackV Cdb in the Vsetinske vrchy Hills at an elevation of 842 m a4.1. 

Species inhabiting the elevation range 100-1200 and 200-I2O0 meters (Figs 32-48) 

In this group, which is composed from two sub-groups, belong 119 gall midge species of 
which 6.3 extend here from the planare zone and 56 from the colline zone. Twenty of these 
species, have a scattered distribution in Lite mountain zone and extend into the sub-Alpine /.one, 
All gall midge species including m both sub-groups will be discussed here together because it is 
very difficult to separate them naturally More than Cony species are limited in their larval 
development to trees and shrubs and more then Seventy species develop on herbaceous plants. 

a) Gail midges on trees (Figs 32-40) 

Three gall midges develop on hazel, Corylus avellana. The rare species. Contarinia cybelac, 
larvae of which produce leal' folds, inhabit several localities of the colline /.one. Swollen catkins 
attacked by Contarinia coryli may be found up to an elevation of 660 meters and the gall midge 
species Mikomya coryli , larvae of which develop in circular hollows on Lhe lower surface of the 
leaves, extend into the mountain zone up to Lipka. 881 m a.s.l. in southern Bohemia. 

in the galls: formed by swollen unopened flower buds of common elder. Sambucus nigrn. 
there live three gall midge species, viz. Placodicln nigripes, Contarinia sambuci and Arnoldiola 
sambuci. All these species are scattered in the colline zone and penetrate the submountain zone 
where their Occurrence ends. Contarinia baeri , larvae of which cause Lhe bending of needle pairs 
Of Pinas nigra, penetrates into the mountain zone up to Lipka. 881 m a.s.l. in southern Bohemia 
(Skuhravy 1971,1990) (Fig.32). 

Two species of lime, Tilla cor dot a and T. platyphy/los, are the host plants for five gall 
midge species. They occur tn the planare zone scattered, in the colline zone abundantly having 
here their maximum occurrence. The occurrence of three species ends just below the upper 
limit line of the submountain zone. Contarinia ttliarum, larvae of which cause rounded galls on 
flower slalk.s. leaf petioles and the extremities of young twigs, reaches up to 750 meters and the 
occurrence of Dasineura tiliac. larvae of which live in upward rolled swollen leaf margins, and 
ot Didymontyia tiliacea, developing tn woody leaf galls, ends at an elevation of 770 meters. 
Two lime gall midge species J'hysemo ecu's hartigi and Dasineura thomasiana, penetrate into 
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the mountain /one: P hariigi up Ic* Ljpka, 881 m as 1 in the Sumava Mts and I), ihomasuma 
up to Kr.ivi hora, 935 mash in the Novohradsk6 hory Mts. (Fig 33) 

01 the four gall mtd.ee specie* which arc restricted to the jumper, Jumpcrus communis, viz. 
Ohxvlrophus jumpertnus, O. parUch. O scnmidit and Schmidliella gemmarum, only Oli- 
gulrvphus junrprrinus extends to the mountain /.one and occurs abundantly at an elevation of 
1003 in us I. at Kubova Hut’ :n the Sumava Mts. Two gall midge species develop on larch, 
Lanx decidua. Larvae ol Ressehelta skuhravyorunt occur in the col I me /one and hud galls of 
Pasmeura keJlr.cn (/). Utncu) were found from the planare zone up to the mountain zone at an 
elevation of 1070 m a s.l. at Plane m the Sumava Mts 

The maple, Acer pscudoplalunus. is die host plant for four species ol gall nndegs, larvae of 
which cause galls on leaves, viz Conianma acerphcans that occurs only in the eolline zone. 
Pasmeura irregularis (!) acercnsjtans), Harrisomvia vitrtna and Drisma glunnosa These 
occur from the planare zone op to the mountain zone and their galls were found at an elevation 
ol 1070 m a s I at PlaaS m the Sumava Mts (Fig.34) 

Five gall midge species develop in the larval stage on ash, Fraxinus excelsior. Conianma 
marchah occurs rarely in the coll me zone, Chnodiplusis bolulana, an mquilme species, pe¬ 
netrates to the suhmountam //me and three gall midge species, viz Pasmeura acropht/a, I). 
fraxim and P.fraxmea , the galls of which are most abundant, reach ihe mountain zone up to the 
peak part ol Bnuhfn, 132(5 m a s.l in the Sumava Mts. 

Of two gall midge, species which cause galls on various species of Rubus, viz. Lasiupicra 
rubi. larvae of which develop in stem swellings, and Pasmeura pheatru, developing m 
contorted and twined leaves. L rubi extends to on elevation of 1084 m a $ 1. at Kiel’ .uid gulls of 
D phcalrix were found at Hojsova Stra/,890 ni a s.l , both m the Sumava Mis (Fig 35) 

On aspen. Fopuius iremula. eleven gall nudge species are known to occur in the Czech 
Republic. Two are mquihnes and nine species develop m the larval stage on leaves, cau-smg 
galls of various shapes. Six of them extend to the mountain zone and were found at elevations 
of 1065 m a.s.1 at Javomik, and at 1070 m a s 1. at Planfi, both m the Sumava Mts., and at 1000 
m a s.l. at Rychory in the Krkonose Mts. (Fig. 36). 

Two gall midge specie* develop in galls on mountain-ash. Sorbus aucupana Larvae of 
Conianma sorbi , developing m folded leaflets, occur from the colhne to the mountain zone up 
to an elevation of 1065 m a s.l at Javomik in the Sumava Mts , whereas ConianmaJlonperda. 
causing flower bad galls, extend* to the sub-Alpine zone 

Only one gall-making species develops on alder, Alnus glultnosa and A mcana. Larvae of 
Pasmeura rortihs (D aim) live in folded .md swollen leaves. Galls occur abundantly from the 
planare to the mountain zone up to 1070 m a.s.l. at Plane in the Sumava Mis. Also the gall 
midge Wachthella rosarum, larvae of which live in folded leaflets of Rosa canina and other 
species, occurs abundantly from the planare to live mountain zone extending to 906 m a s.l. at 
Maisky vrch near Prachatiee in southern Bohemia (Fig. 37) 

Sax gall midge species are limited in their larval development to birch. Reiula pendula and 
B pubescens. Three species of the genus Scniudobia. viz. S. beiulae, S. tarda and S skuhravae 
develop in female calkins, w'hereas Antsoslephus betuhnus. Plemchella beiuhcola and Massa- 
longia rubra cause galls of various shapes on leaves. Galls of t'lemehella beiuhcola occur up to 
an elevation of 1070 ill a s I at Plane, galls of Semudobia beiulae were found at 1065 m a.s.1. at 
Javor.uk, both in Sumava Mts., galls of Massalongia rubra at an elevation of 955 masl. at the 
Krav: hora mountain ui the Novohradske hory Mts. (Fig. 38). 

More than twenty gall nndge species develop in galls on various organs on many species of 
Willows. Salts spp. Galls on leaves, buds, catkins, twigs or other damaged organs of willows 
occur from the planare up to the sub-Alpir.e zone The occurrence of most gall midge species 
ends m the submountain zone, as shown by Pasmeura margtnemiorqucns. larvae of which 
cause leaf margin rolls on Salts vunmahs (see Fig 38 E). Several species extend up to the 
mountain zone and they were found at the peak parts of sever.il mountains; Pasmeura clavifex 
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at Javomik. 1065 m a.s.1. in ihe Sumava Mts., D. saliciperda and I), ilcobia at Zaly, 1036 in 
a s I. in the KrkonoSe Mrs.. D. saints ai SerJich. 1018 m a.s.l. in the Orlicke hory Mts.. D. 
auriiac at Velky Polora, 1060 m a.s.1. in the Hruby Jeseuik Mts. (see Fig.40.E). Two willow 
gall midge species, viz. lleomyta caprcac and Dasineura rosuriu , reach lip to the SUb'Alpinc 
zone (Fig.39). 

The beech, Fag us sylvalica, is the dominant species in plant associations of the mountain 
zone, forming the forest stands here. Four gal! midge species develop, causing galls of various 
shapes on leaves and leaf buds. The occurrence of all begins in the colline zone. They arc 
spread abundantly in Uic submounUiin /.one arid their Occurrence ends in the mountain zone at 
the peak part of Bojhui, 1120 tu a.s.l. in the Sumava Mts. (Fig. 40). 

b) Gall midges on herbaceous plants (Figs 41 48) 

Several of about seventy gal! midge species developing on herbaceous host plants reach to 
or u little over the upper limit of The .submountain /.One and some gall midge species exceed this 
line and penetrate to the higher elevations of the mountain zone. Galls of Macrolabispodagra- 
rim on leaflets of Aegopodium podagraria were found on the hill-side of the KruSnd hory Mts. 
at Kovflfsktf, 820 m a.s.l. Swollen leaflets of Pint pine lla saxijraga, caused by larvae of Jaa- 
pieiia hcdickei, at the hill M.irsky vreh. 906 m a.s.l. in the Sumava Mts. Galls formed by larvae 
of Dasincura affinis on leaf margins of Viola reichcnbachiuna were found at an elevation of 
955 m a.s.l. at Kravi bora in the Nnvohradske hory Mts. Two gall midge species, viz. Dasineu- 
ra ranunculi . larvae of which cause comet-shaped rolled leaves of Ranunculus acris, and 
Janetiella thymi, producing galls a: the growing tips of Thymus scrpyllum, occur up to an 
elevation of 770 m a.s.l. at Rejviz in the Hruby Jesemlc Mts. (Fig. 41). 

The following gall midge species Occur front the planaro zone up to the lower part of the 
mountain /one.Pustule galls on leaves of Sonchus arvensis caused by larvae of Cystiphora 
sonchi were found up to an evevation of 890 m a.s.l. at Hojsova Stra£ in tlic Sumava Mts. 
C. sonchi seems to be a decreasing species: in the past it was more abundant than it is at 
present Swollen anti crumpled leaves of Geum urbanum produced by larvae of Conrarinia gei 
occur from the planare zone up to an elevation of 880 m a.s.l. at Lipka in the Sumava Mts. 
Dasincura violae, larvae of which live in rosette leaf gulls of Viola tricolor ssp. arvensis, is also 
a decreasing species. Gulls of D. violae Occur up 10 an elevation of 820 m a.s.l. at Kovarska in 
the Krusnc hory Mis.; flower bud galls of Gcphyraulus raphanistri on Raphanus raphanisirum 
up to an elevation of 848 m a.s.1. at Pfimda in the Cesky les Mts. Wachiliella stachydis, larvae 
Of wh:ch live in swollen deformed leaf and flower buds Of Stachys sylvalica. is a decreasing 
species and it occurs at ptesent scattered and hi smaller areas of Moravia than it was in the past. 
Tne galls were recorded at Vsueky Cib, 842 m a.s.l. in the Vschnskc vrehy Hills (Fig. 42). The 
following gall midge species occur from the colline zone to the lower part of the mountain 
zone. Flower bud galls of Conrarinia lysimachiac on Lysimachia vulgaris were found up to 
Marianska, 860 m a.s.l. in the Kmsne hory Mis. Pod-like folded leaves of Lathyrus pralensis 
caused by larvae of Dasincura lalhyri were found at Lib frisk 6 sedlo, 850 m a.s.l. in the Sumava 
Mts. Galls of three gall midge species were found at Kovarska. 820 m a.s.l. in the KruSnd hory 
Mis., viz. Asphondyha lalhyri, larvae of which induce galls On the ptxls of Lathyrus pralensis, 
Dasincura myosotidis. larvae of which live in swollen unopened flower buds of Myosolis 
palustris, and Rhopalomyia pSarmlcae, larvae of which develop in deformed flower heads of 
Achillea piarntica. Galls of this last species have not been found in the territory of Moravia 
(Fig. 43). 

Several gall midge species occur from the planare zone up to the middle part of the 
mountain zone. Two gall midge species reach up to Plane. 1070 m a.s.1. in the Sumava Mts., 
viz. Dasincura irifohi, larvae of which form galls from folded leaflets of Trifolium repens, and 
Dasincura lathyricola, larvae of which live between two discoloured stipules of Lathyrus 
pralensis. Galls of two other species have been found at Javomik, 1065 m a.s.l. in the Sumava 
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1 G ? U m ^ C ****** readying (he subnjounlain zone and mountain zone: A MikomyacoryU ; B Contort- 

riZ7 ‘ % "! COrsU t avet,um ' Plac °chtUimgripesa*i Sambucus nigra, D Dasineura excavans on Lonicura 

TftosUum, fc Contaruua baeri on Pinussylvestris. 
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CONTARIN A TILIARUI 


DASINEURA TiLIAt 
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hlg.HH. Gill midge species developing on TtliaptulyphyHos jn.i T. c orJuta teaching ihe submonniain and 
meunum Mites: A Uasmeara thom<tsiuna. B Physemueem: hartigr, C Hulynunnyia riHarea: D Da-itieura llliae. 1! 
CotKarinia tUiarum. 
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? < Gall nudge vpcai’S reaching the mountain /one A Oi.^oi’ophm)m>pcr>m» on Jiirjpcru.' comn now*. 
H Downturn kellnen on f.urw decidua, C Ham>onyia vunm, DDauncura irreguiarti. li L>n*tivi glalmosa. a[J 
an Acer pscudepta/anus 
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mo*m» or lOCAumi 


Fig. 35. Gall midge species reaching ihc mountain /one: A Dasineurafraxinea, B Dasineura fraxini, C Dost- 
neura acrophila, all on Fraxinus excelsior ; D Lasioplcra rubi on Rub us idaeus and other species; E Dasineura 
plicatrix on Rub us caesius and other species. 
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Fifc 36. (oilmidge 4>ecitfi developing on Popui na I’rmulu reaching live- mountain ioue: A Dujmrirra popula¬ 
te, B 7 /turn a ndta cu vernosa, C. Jlumuuutiu trcnulae', D Iltir/nandui populi ; li Hannfutdta giohnlt. 
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Fig 37 Gull nudge s|>.-ctes reaching ihc mountain zone A Comanmu popuh, R Contoruua pelioli, bo* cn 
Popular tremuiu, C Contort,ua sorbs on Scrbufattcuparnr. DDusineura torlihs on Alnur ^iuUnota and A siccna. 
E Wachliit'lfo "utantm oil Ras/i caruna 



Fig 38. Gall midge specie?, reaching toe mountain rone: A Piemtiiella beuittcrta; B Senuutobio betulae; C 
Matsaiorgia rubra , I) Amsosiephus betuiinus .; all on Betula pcnduta and B. pubescent; E Dasmeura margi- 
ncmtorqucnson Sahx vumnuhs. 
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Fig.39. G»ll midge species developing on various Salix speeifA and reaching die mountain rone A DaatMiira 
clavifex or SaUx aurira, S. caprea and S. cinerea; B Oasinettm saticiptrda un Salix alba and fragMr. C 
Dasinettra iieobia on Sailx caprea’, U Dasineura sahcis on Sul it cinereu. S. aurila and V caprea: F. DasmeUrc 
tenninalis on SaiL<t'rcf>ilis. 
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Hg.40. (Jolt midge sp^ics reaching Ihc mountain zone: A MikiolaJug i, B liarirgioia annul iptr, C Conlarinta 
Jagi, U Pftrg•Mu > hi/ uy r<v <la , ail on Fugtt.i sy/vulna: fc Pastnturouuntat: on Satin aunCti. 
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rig. 4] Gall midge specie*; reaching the mountain Tone: A Macrtilobv'poJae,rartu on Atgopodurtnpodagre- 
rur. H Jaaoidh hediciri cn Psmpirurlla taxrfrafca, C Dasireura affmis on Viola reicheitbachiana, D Dc.VKeura 
ranunculi an Ranunculus acn. r; f v JaturtUllathy/toi on Thymus serpyllum. 
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Mg.42. Call midge species reaching the lower pan of the mountain ?one: A Cystiphnra sonck i on Sonchus 
arvemi F, ft Con tori nia gei or» Ge urn urbamatc, C Dasineura i-iolae on Viola tricolor «p. urvensur, F) GtphyrauU/s 
taphanietriOKi Raphaiiu/ raphatlistrum\ FI Wachtliella xtachydis on Stachys nylvatira. 
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Fig *13 Gail midge species reaching the lower pari of mountain zone A Contortnta lynmacfuae on l.yn- 
machm vulgar*. B Dasmtura lalhyn. C Aspkorulylta laihyn. both on Lathynu pratensis, I) PuunetuamyouttiAu 
on Myosotis palustns, K Rhopaiomytupiamucav on A cinllta ptarmra 
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l : ig 44 Gall midge species reaching ihc mountain 7<inc A Dotmeura trtfolu on Trtfalutm rep? ns. ft Dasuieu- 
'c Unhyncoia on Laihyr u> piaitnsu. C Cymphora itiro.taci on Taraxacum officinale , 1> )aapit\la ctr>ncola on 
Cirxium t/rit'nse.LJ/wpieila >chmdli on Flaniiigo lance olota 







Fig 45 fiall midge specie* reaching the mountain zone A Dosuwuta vtciae on Via a tcpium and other spe 
cies H Comanma crau.ae on Vicia rracca, C Rhi>f>aiomyta miHcfoUi cn Achillea nulltfolum D Comarvua lc-n 
on Lotos cormculatus\ E Kuffe.no peruatpiuala nn PanptneUasaxtfraga and other species of the family Apia 
eeae 
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Fii^.46 Thu most common g.ill midge species extending from the plan;ire zone tip to the mountain Tone • A 
Jaapitila vcronu'ae on Veronica clmmaedryar. It Diuineura urticae on Urtica ifiorca, C Dastneura hypenti on 
/fyptriciun perforation', I) Geocrypta gohi, t Schizomyia gahorunt, both on Gahum inoliugo and other species 
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In; 47 Uall nidge species reaching ihr nm unban zone A Con run run (/equate no Senei'ia nemnrenus ssp 
F(/cteil , B CysUphora sanguinea or llterucutr/i pdajeflu and H sylvatwtm, C Maervlabts pdoxellae OH liiera- 
ciu/h pitine'Li. I) Dtutnctuaiaifut on Ixamtan /naculatiar:. F, DoAtneuia slnontna OH lionium galeok-iolon 
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Fig.48 Gall midge species reaching ihe mountain zone: A Macrolabis hrracleion Heradtum tphondy!iwr.\ 8 
Comannia steir.i on Melandrium album ; C Dasineura kiefferiona, D Dasmeura epi.'cb ir, both on Epilobium 
anRustifohum. E JaapteHa knuuliat on Kruiutia arensis. 
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Mis, vi7 Cystiphora laraxact, larvae of winch cause pustule leaf galls oti Taraxacum officina¬ 
le, anti Jaapiella schmidti . larvae of which live in the seed capsules of Pina la go ianceolata 
Larvae Ctf Jaapiella cirsncola living in flower heads of Cirsiunt arvense were found at an 
elevation of 1000 m as 1 at Zlata Studne in the Sumava Mts (Fig 44) 

Two gall nndge species developing oil Viaa, viz Dasineura viuue on leaflets of V:aa se¬ 
ptum and Contarmia craccae on flower buds of Victa cracca , scorn lo have retreated from the 
lowlands to the mountains Galls of D viaac were found at Plan*, 1070 Oiasl and galls of 
C craccae at Horska Kvilda, 1070 tn asl , both in the Sumava M:s Galls of three other gall 
nudge species occur at an elevation of 1065 m a s 1 al Javonnk in the Sumava Mts * viz Rhopa- 
lomyia midejolu. larvae of which cause conspicuous galls on Achillea millefolium . tlie species 
which almost disappeared from the territory of Moravia, Contarmia ton. larvae of which gall the 
flower buds of Lotus cornicu/atus, Ktcffena pcricarpucola (K pimpinettac) larvae of which 
develop in swollen fruits of Pmtpmella saxifrage and other closely related species from the 
faintly Apiaceae Tins is an abundant species die galls of which are conspicuous on all host plant 
species (Fig 45) 

Five gall nudge species which are most common and are placed in frequency group VI, 
develop m galls on commonly occurring plants Larvae of Jaapiella veronicaa cause galls at the 
growing tips of Veronica chamaedrys larvae of Dasineura urticac live in lent galls on Ur/ica 
dwica, larvae of Dost near a hyperta induce galls on Hypericum perforatum, larvae of Geocrypta 
gal rr produce stem galls on CJaltuni mollugo and larvae of Schizomyra gahorum develop jj 
flower hud galls of the same host plant All these species occur in the peak part of the Sumava 
Mts at Kief, 1084 m a s I, at Javomik. 1065 m a s l and at Plan£. 1070 ni a s 1 (Fig 46) 

Larvae of Contaniua acquahs form axillar or terminal leaf bud galls on Senecro nentorensis 
•v':p fuchsn, which is a dominant species of the mountain plant associations Galls of C acq/to¬ 
lls occur from the colline to the mountain zone up to the peak part of BOubin, 1120 m a s 1 m 
the Sumava Mts It seems lo be an increasing species Galls of two gall midge species were 
found .it Zoly. 1(1% maf I in the KrkonoSe Mts , viz pustule ieaf gall* of Cystiphora sangui- 
nea on Hieructiw pi lose! la and flower bud galls of Dasineura lanm On Lamtum maatlatum, 
whereas le.if hud galls of Macrolabis pilosellae on Hieracumt pitosella and undergiound bud 
galls of Dasincura strumosa (D galcabdolontts) on Lamwm galcobdolon were found m Ja- 
vomik. 1065 m a s 1 in the Sumava Mis (Fig 47) 

The abundant species Macrolabis heraclci (M corrugans). larvae of which gall the young 
leaves of Hcraclcum sphorttiyhum, occurs abundantly from the plan are zone up to Ihe mountain 
zone tind its galls were collected at an elevation of 1070 m asl at Plane in the Sumava Mts 
Unopened flower buds of Melandnum album inhabited by larvae of Contarmia item were 
found at die peak part of Boubin, ] 120 m asl in the Sumava Mis Of two specie*; limited in 
their development to hptlobium angustifohuni, the rolled leal’ margin* caused by larvae of 
Dasineura ktefjeriana were found at RadhosC. 1129 m as 1 in the Moravskoslezske Bcskydy 
Mts and flower bud galls induced by larvae Of Dasincura cpilobu were found at Javomik, 1065 
m a s 1 m the Sumava Mts Button-shaped gulls at the growing tip of Knautia arvensis, caused 
by larvae of Jaapiella hiuutrae, occur at the peak part of the Kief mountain, 1084 ni a s 1 in the 
Sumava Mts (Fig 48) 


S. Sub-Alpine gall midge species (Figs 49 - 52) 

The sub-Alpine zone is designated the area spread over the boundary of continuous forest, 
called .ilso the forest line, umber line, or tree limn, al elevations between 1200 and POO meters, 
extending to an elevation of 1602 meters, at the peak of Snefcka. the highest point of the Czech 
Republic There is barren country covered with grasses, with small shrubs such Vaccuum 
myrtillus. V ulrgmosunr. V vitis-idaca. Saltx herbacea and with sparse vegetation This zone is 
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charactered by dwarf pines. Pinusmuxo. 

In rhe sub-Alpine /one gall midge species were collected during our faunistic investigations 
in five localities, viz. in the KruSnc hory MLs. on the peak part of mount Klfnovec, 1244 m a.s.1.; 
in the KrkonoSe Mts. at 7.lat6 N4vr$f. 1300 m a.s.l. and at JCokxh&. 1443 nt a.s.1.; in the Hniby 
Jesoink Mts. at Senik, 1351 m a.s.l. and at Kcpmik, 1423 in a.s.l. (sec Fig.fi.E). Baucfy.5, Buyer, 
Vimmer ami Seidel, searched and collected galls at several localities in the sub-Alpine /.one: :n 
the KikOnoSe Mts. at the peak part of Vysokc Kolo, 1503 m a.s.1., Kotel, 3 435 in a.s.1., Pancieka 
tonka. 1400 in a.s.l.. KnteInf jsSmy. 1300 m a.s.l.; in the Hniby Jcsentk M's. at several localities 
in the peak pail and the liill-side of Prud&l, 1491 m a.s.1. and at Vysoka hole, 1464 m a.s.l.; in the 
Moravskoslezste Beskydy at the peak part of Lys.1 bora, 1323 m a.s.1.; at Kralicky Sn£2mk. 
1423 in a.s.1. and also in the Sumava Mts. at Jezemi Stena, 1343 m a.s.l. 

In the rough climatic conditions of the sub-Alpine /.one 26 gall midge species have been 
found, i e. about 5 % of all species recorded in the territory of the Czech Republic. They may be 
designated as sub-Alpine species sensu lalo. Calls of four species were collected only in the 
elevation range of the sub-Alpine zone and may be designated as sub-Alpine species sensu 
striclo. Twenty two gall midge species occur here in the sub-Alpine zone scattered on the peak 
parts of the highest mountains of die Czech Republic. The majority of them occur abundantly in 
the lower altitudinal zones, where these species have their maximum occurrence, and enter into 
die sub-Alpine zone Only solitarily and have been found here only at one or two localities, 
seldom at several contiguous localities at elevations above 1200 meters. 

In the sub-Alpine zone, in die elevation range between 1200-1300 meters, there have been 
found only two gill! midge species, between 1300-1400 meters seven gall midge species and 
bet ween 1400-1500 meters even 16 gall midge species; each of them has been found only at one 
locality in the sub-Alpine zone. 

All gall midge species occurring in the sub-Alpine zone may be classified on the basis of 
similar vertical occurrence schemes (see Fig.5) into four groups, as follows: 

1. species occurring only in the sub-Alpine zone; they are sub-Alpine species sensu scricto. 

2 spec ies extending here from the subiriouQlain zone. 

3. species extending here from the planarc /one, which occur in colline, submaun tain and mountain rones. 

4 species rxl ending here from the cut line zone which occur in stihino un tain and mountain zones. 

Sub-Alpine species sense stricto 

Four gall midge species have been found only in the sub-Alpine zone. 1-arvae of Braeky- 
tiip/osis caricum living under the leaf sheaths of Corex sp. have been found at Vysokc Kolo, 
1503 m a.s.1. in the KrkonoSc Mts. Calls of Conlarinia helianthcmi, produced by larvae on 
vegetative lips of HeUanthemum numnndarium, were found at Vysoka hole, 1464 rr. a.s.1. in the 
Hniby Jesentk Mts. On the sub-Alpine meadow at PaniickA louka. at an elevation of about 
1400 m .a.s.l. there have been found galls of Dasineura viiisidacu, caused by its larvae at the 
tips of sliooLs of Vttccinium vitis-idaea. Calls of Conlarinia crispans formed by deformed 
thickened leaves of Valeriana officinalis were found at an elevation of 1200 m a.s.1. in the 
valley of ^esr.ekovy ddl on tl\c lull-side of the Pruded mountain in the Hniby Je senik Mts. 

Species extending to the suh-Alpine zone from lower lying altitudinal zones 

Two gal) midge species, viz. Conlarinia acoriiiijloris and Dmineura bhlortae, reach up to 
the sub-Alpine /.one from the submountain /one. larvae of Conlarinia aainitifloris live inside 
swollen unopened flower buds of Aconitum lycoclonum and A. napeltus and prevent deve 
lopment of seeds. These galls have been found only in two localities at an elevation of 709 m 
a.s.1. ut Jeleni Zleb near Karlov pod Pradedem in die Hniby Jesemk Mts. and at an elevation of 
1435 m a.s.1. in the Kotclnf Jamy in die KrkonoSe Mts. (see Fig. 52). 
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Fig 4*) Gall midge species reaching the sub Alpine ?one A Doauuura hyprophiia on (Jaluurt palutfre, Ji 
Dunne urn uh.no’to C. Oosincura pusiu him. hmh on Filtperulula uhnara. Dasmeurafihcina . E Dxtineura pteruii- 
ro/ti.boUi ub pti rirhuw aqiuhruon 
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Pig. 50. Call midge species extending from lower lying localities to the sub-Alp me /one: A Dosineura traili on 
Rtautncul as a-.hr, B Iitomyia capreae oa Sulix capita and S. aunia, C Dasintura rosana on Saiix alha and S 
c inert a. L) Thccodiplvsis bruckynicra on Pin us sylvtsins and P mugo, p Dosineura virgaeaureae on Solufago 
virgaurea . 
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Fig 51. (i.il; midge species extending from lower lying localities to the sub-Alpine zone: A HyRrodtpiou: 
vaccmii on Vacchuun, nliRtnoMon: I \ Jaapiella vaccinioruw on Vaccintun' myriillHs: C Pnnuienro biilorlur on 
Polygonum bistort a: D Daslneuro phyteumatis on Phxitiona orbicutare and P spitotun. H Cvnlari/tiapitosellae 
on HUrttetsvnplloseikt. 
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Fig.52. Sub -Alpine gull midge species: A tirachydiplosis cartoon on Car ex sp„ Contarmia heiianrkemi on 
tfelionthcnum nummulanum, Dash,earn viHstdaca on Vucctntum vitu-idaei and ContvruuaCrispins on Valeria¬ 
na officinalis. Gall midge species penetrating in sub-Alpine zone from lower lying localities: H Comariniaaconi- 
t iff or is on Acunilunt hear ton ion and A. nqpellwr, C Dasirteura carJumtrus oo Cardamtne praicnsir. D Da'tneura 
gertwu or. Geranium .ranguineunK E Conturintofonperda on Sorbus autupuriu. 
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Larvae cf Dasincura bistortae produce gabs on die leaves of Polygonum bislorta which arc 
formed by loosely rolled leaf margins. Hiesc galls have been found al more lhan forty localities 
m an elevation range from 670 tti a.s.l. at KamemCky in the Bohemian-Moravian Uplands lip to 
1493 m a.s.1. at the peak part of the Praded mountain in the Hruby Jesenlk Mts. Al tlie lower 
situated localities, this species occur in cold and damp hicalities, mainly nearby to peat-bogs, 
sometimes together with pustule gulls of an undesoribed gall midge species (sec Fig. 51). 
Twenty gall midge species extend into the sub-.Alpine zone from lower lying altitudinal zones 
where they have their maximum occurrence areas. Ten of them occur scattered in the planaro 
zone, the occurrence of other species begins in one. two or several localities in the colline zone. 
Five species cause galls on irees. four species develop in galls on small shrubs and larvae of 
eleven species live in various organs of herbaceous plant species, forming galls. 

The following species develop on trees and extend up to an elevation of 1400 meters: Thccu- 
r ifpiosis brachyntera. larvae of which induce shortening and swelling of the needle pairs of 
Pinusmugo, and Conlarima floripcrda , larvae of which live in unopened flower buds of Sorbus 
oucuptiria. Galls of both these species were found at the sub-Alpine meadow Pancicka loukn, 
1400 m a.s.l. in the KrkonoSe Mts. Two species, larvae of which cause galls on various species 
of Salix. viz. Dasincura rosaria (terminal leaf bud galls) and Itcomyia capreae (small globular 
leaf galls) were found at the jicuk part of SerJik. 1351 m a.s.l. in the Hruby Jesenfk Mis. Galls of 
Dasincura pcriclymcni on leaves Of Lvniccra peridynsenum were found al Lysii horn, 1323 tn 
a.s.l. in the. Moravskoslezske lieskydy Mts Four gall midge species, larvae of which develop in 
galls on small shrubs, extend upwards nearly to the upper limit of the sub-Alpine zone: gulls of 
.laapidia vaceiniorunt were found at the peak part ill Pratlfid, 3 491 m a.s.l. in the Hruby Jcsenik 
Mts., terminal leaf galls of Coniarw.ia htliunlhcntf developing on Hclianihemum nummular turn 
at Vygoka hole, 1464 m a.s.l. in the Hruby Jcsenik Mts., galls of Hygrodiplosis vacanti on 
Vacdnium ultginosuni in the peak part of Kotel, 1435 m a.s.l. in the Krkonose Mts. and galls of 
Dasincura vitisidaeae on Vacdnium vidsidaea al PanSickd louka, 1400 m a.s.l. in the Krkonose 
Mts. 

Eleven gall midge species larvae of which cause galls on herbaceous plants, extend from the 
lower lying altitudinal zones up to the boundary of the submountain zone. They are the folio 
wing species: Dasincura hygrophila, larvae of which cause galls on the growing lips of Galium 
palusire; Dasincura ulmaria and D. pusiulans causing galls on the leaves of Filipendula uima- 
ria; Dasincura pteridicola and D. filicina developing in gaits on the leaves of Pteridium aquili- 
num. Larvae of Dasincura iraili develop in swollen unopened flower buds of Ranunculus acris. 
Galls on growing tips of Soli dago virgaurea produce larvae of Dasincura virgacaureae. In 
deformed flower buds of Phyteuma orbicularc and P. spicaium there develop larvae of Dasincu¬ 
ra pbyieumalis. Larvae of Contarinia pilosellac cause galls on flower buds of Hieracium pilo- 
sella. larvae Of Dasincura curda/uinis on Cardaiuine prasensis, larvae of Dasineura geranii in 
flower buds of Geranium sylvaticum. 

Long term changes in population dynamics 

Long-tern changes in population dynamics may be shown in changes of population density 
of gall midge species during the 20th century. These changes are evaluated by a comparison of 
data about their occurrence in the first half of the 20th century that had been gathered by earlier 
authors, viz. Baycr^who published his zoocecidologica! papers about distribution of galls in the 
years 1910-1946, Cenuk (1925-1940) and BaudyS (1912-1969), with data about occurrence in 
Lhe second half of the 20th century, which have been obtained during faunistic investigations by 
Skuhravi (1957-1982). 

The comparison of data about occurrence of a particular gall midge species in the first half of 
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the 20th century with data of its occurrence in the second half is shown in maps using the white 
circles for findings of earlier authors and black circles for findings of Skuhrava (Figs 7-52). 

For such comparison, the most suitable arc those gall midge species which are not rare but 
which occur moderately to abundantly in examined territory being ranged in frequency groups If 
to VI. In the gall midge fauna of the Czech Republic there have been recognized six groups of 
species noted for tlieir particular population density character, viz. species with increasing. 
Stable and decreasing population density, disappearing and disappeared species said, finally, 
species which are insufficiently known. 

1. Species with increasing density 

There are gall midge species whose population density rose during the second half cf 20th 
century in comparison with population density in the past. In (his group there belong more than 
KM) gall midge species (20^). About one half of them develop on trees. For example. Mikio/u 
fugi causing gulls on Purus sylvatica. is characterized by numbers of findings 100 / 161 . 'Fhe first 
number indicates number of localities at which this species wits found in the past, the second 
number means the number of localities at present (see Fig.40.A). Gall midge species WaehxlieUa 
rosarunt developing in galls on leaflets of Rosa canina is characterized by numbers of findings 
19CV317 (sec Fig. 37.E); Macrodiplosis dryobia inducing golfs on leaf margins of Quercus rohur 
and Q. petraea by numbers of findings 100/183 (see Fig. 19.A): Dasineura toriilis living in leaf 
galls oil Ainus glutinosa and A. incana by numbers of findings 60/284 (see Fig.37.D). 

For several gall midge species the increasing population density change abruptly into 
outbreaks, as happened, for example, with Thecodiplosis brachyniera which develops in galls on 
Pinus sylvesiris and P. ntugo and is characterized by numbers of findings 30/67 (see Fig.50.D). 
Outbreaks of this species arc described by Skuhravy (1991). Similarly it was with two gall 
midge species which develop in galls on the leaves of Acer pseudoplafanus. viz. Harrisnmyia 
vilrina, characterized by numbers of findings 60/109 (see Fig.34.C). and Drisina gtutinosa by 
numbers of findings 26/142 (see Fig.34.E), the outbreaks of which were described by Skuhrava 
& Skuhravy (1986). 

Increasing population density has been recorded also by several gall midges developing on 
herbaceous plants, for example by Contarinia oequalis causing galls on Senccio nemorensis 
ssp. Fuchsii which is characterized by numbers of findings 70/160 (see Fig.47.A). and by 
JaapieUa veronicae developing in galls on Veronica chamuedrys with numbers of findings 
19CV501 (see Fig.46.A). Contarinia trilici (2/23) and Sitodiplosis moseiiana (1/20), two gail 
midge species injurious to cereals, appeared abruptly in the second half of the 20th century, as it 
is shown in Fig-13.B.C. Outbreaks of these species in Europe were described by Skuhrava et 
al.(1984). 

2. Species with stable (constant) density 

There are gall midge species whose population density at present is approximately on ihe same 
level .is it was in the past. They may be denominated as stable or constant species. About 15 gall 
midge species (3%) show nearly the same population density at present as in the past. From the 
species developing on trees there are. for example. Dasineura solids, characterized by numbers 
of findings 100/92 (see Fig. 39. D), and Ucomyia capreae by numbers of findings 270/297 (see 
Fig.50.B). both developing on various species of SalU; Massulongiu rubra on Betula pubescens 
hy number-: ot I inclines 20/26 (see Fig.38.C); Puioniellapruni on I'runus spinosa by numbers of 
findings 60/67 (see Fig.20.C). 

From gull midges developing on herbaceous host plant species there are, for example, 
Asphondylia melanopus causing galls on ImIus comiculatus and characterized by numbers of 
findings 3CV3U (see Fig.23.A); Asphondylia echii on Echiuni vulgarc by numbers of findings 
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20/24 (see Fig. 12.D): Asphondylia verbose! on Verbascum nigrum, by numbers of findings 
'2./14 (see Fig.22.E): Conrarinia medicaginis. (he pest of Medicago saliva, by numbers of 
findings 120129 (sec Fig.21.B); Wachtliella persicariac on Polygonum umphibium by numbers 
of findings 100/121 (sec Fig.24.F-). 

3. Species with decreasing density 

There arc gall midge species which were abundant in the. past and their population density sank 
moderately and successively during the second half of the 20tli century. They may be called 
regressive or decreasing species. In this group there belong about *0 gall midge species ( 12 %). 
For example, Cranciobia corru developing in leaf gulls on Cornus sanguined is characterized by 
numbers of findings 50/16 (sec Fig. 16.A): Ixisiopiera rubi causing stem galls on Rubus idaeus 
by numbers of findings 280/204 (see Fig.35.D). Several gall midge species developing on va¬ 
rious 54//v-speoies belong also in this group, of these mainly Dasineura rosana is characterized 
by numbers of Findings 400251 (see Fig.50.C) and Dasineura margineni/orquensby numbers of 
findings 100/30 (sec Fig.HS.E). 

From species developing on herbaceous plants there are. for example, Mayetiola pone 
developing in stem galls of Poa ncmoralis and characterized by numbers of findings 10045 
(sec Fig.29.A): Rhopalomyla aricmisiae causing large rounded galls on Artemisia campeslris by 
numbers of findings 30/18 (see Fig.l3.E); Coniarinia ntelanocera inducing stem galls on Ge- 
nista linctoria by numbers of Findings 34/15 (see Fig.30.B); Dasineura sisymbrii making 
spongy stein galls on Rorippa amphibia by numbers of findings 123/30 (see Fig.23.E): Locwio- 
!a ccntaureae causing pustule leaf galls on Ceniaurea scabiosa and C. jacea by numbers Of 
findings 9216 (sec Fig.23.D); and several species of the genus Asphondylia. viz. A. baudysi 
developing in pod galls of Coronilta varia is characterized by numbers of Findings 40/11; 
Asphondylia cyiisi on Cylisus uustriacus by numbers of findings 406; Asphondylia miki cau¬ 
sing pod galls on Medicago saliva by numbers of findings 40' 17 (see Fig l0.A,C,D). 

Dasineura medicaginis. formerly a serious pest of Medicago saliva which occurred inju¬ 
riously in the period 1965-1970 and its numbers of findings is 300/153. is not abundant at 
present and its numbers arc reduced to a low level (see Fig.21 .A). 

Siime gall midge species of this group which are rare at present and are known only from a 
few localities may be designated, based on UJCN definitions of threatened species categories, 
as vulnerable species. See Tabic 3. 

4. Disappearing species 

Disappearing species are those which occur abundantly in the first half of the 20th century and 
the population density of which fell significantly during the second half of the 20th century and 
at present are known from one, two or several (few) localities, and their numbers have been 
reduced to a critical level. All these species may be ranged, bused On 1UCN definitions of threa¬ 
tened specie* categories, to endangered species. In Ihis group ihere belong 16 gall midge specie* 
(3%). For example. Saikcnomyia rcaumurii (Phlyctidobia solrnsii) developing in pustule leaf 
galls on Viburnum lanrana is characterized by numbers of findings 7/1 (see Fig. 16.C); Ixisiopte- 
ra eryngii causing stem gulls on Eryngium campeslre is characterized by numbers of findings 
19/2 (see Fig.l2.E): Bayeria Ihynticolu inducing bud leal' galls on Thymus serpy/fum is charac¬ 
terized by numbers of findings 14/1 (see Fig.8.E); Dasineura saxifragac developing in flower 
bud galls of Saxifraga granulala is characterized by numbers of findings 5/1 and Dasineura 
daphnes causing galls on Daphne cneorum is characterized by numbers of findings 3/2. See 
Table 2. 



Table I Fttuict gJll midge sprue* (disappeared species) With number of )cicalifirts af wtii.ii they were found 
in ihc past 


Bayeria ervsuni 

33 

Neomiktella bechana 

9 

Bremiola crobrycbidis 

32 

- fyclaudis 

4 

Contanmu corvm 

2 

Plandeiln or (nun at 

18 

- pashnaceot' 

10 

bdlot t 

10 

Das me u ra ca rdam uncola 

2 

- curias 

3/1 

■ CJrdimUiits 

6 

• cormfrx 

25 

-fruettan 

3 

-fistheri 

10 

- laimirvla 

7 

frlrcm 

12 

- hlho^pentit 

5 

- go liar nr* 

6 

• loewu 

7 

granifex 

20 

- pierrt i 

16 

kntucker 

3 

- sompatna 

2 

- roaenhumri 

1 


22 

sub'.errant a 

10 

If ybolas lop/e ra cere aha 

23 

- Utbtnjica 

0 

JaapitUa ctic.ubalt 

3 

- tumor fua 

2 

-ntoraviae 

8 

Rhopatomyia sunulaits 

II 


Table 2 Endangered gall midge species (disappearing species) with number oi kscakiies at which ihcy were 
J'hidcI us ihc pasl (Tint number) and u< present (second number) 


Rayeria ihymirala 

1-VI 

G rotr\p tu Irachelti 

16/3 

Daameura bap lean 

KVI 

Hygrodiptosts vaccina 

5/1 

■ daphnes 

3/2 

Jaap u: Ua g e. ms tarn to rq uen.< 

] 4/3 

- glyciphylh 

19/5 

Lae topic ra tryngn 

19/2 

lothunnguie 

6/1 

Xfacrvhbts orobs 

6/2 

- phxicumatis 

12/2 

R hop a lomyta ban arum 6/1 


- sah'iae 

14/2 

- tubifex 

10/1 

- saxfragae 

5/1 

Sacktnomyia reaumun i 

7/1 


Table 3 Vulnerable gall midge species (species with decreasing density! wilh number of localities at which 
'bey were found in the past (fust number) and a; present (second number) 


Asphontlyha baudyst 

40/11 

• armoractae 

21/1 

- CVllSt 

40/6 

• Inpuhnae 

n/4 

- onoiuths 

2/17 

• troth 

2-V-J 

Confannta corylt 

19/6 

J aapit Ua jaapiana 

34'6 

- metam/t era 

3A1S 

Lasioptera arur.dints 

13/10 

- onobrychidu 

6 on 

Low tola centuureac 

92/16 

Cranciobta cornt 

50/16 

Macroiabts pdoseliae 

53/13 

Dasmeura aspcrulae 

21/1 

Rhopaiomyia millefoiti 

6022 


5 Disappeared species 

Disappeared species are those which occurred in the first half of the 20th century and the* 
occurrence of which was not documented (confirmed) during Ihc second half of the 20 th centu¬ 
ry' Such specie*, based on IUCN categories of threatened species, may be denominated as 
extinct although tt l« possible that small populations of such species could survive in hidden 
places in nature and may be rediscovered in the future In this group there may be range 32 gall 
midge species (7%). Above ail, Bayena erysinu developing in stem swellings of Erysimum 
vtrgaium which is characterized by numbers of finding 32/0 (see Fig 25 A); Bremiola 
onobrychtcUs developing in leaflet galls of Onobrycius vtcnfoUa by numbers of findings 32/0 


285 






(sec Fig. 10.B); Hybolasioptcra cerealis living on stems of various grasses by number of findings 
23/0: and all thirteen species of the genus Pl/uuUella developing in gulls on various Carc.ospe- 
cies (see Fig.27.D and Fig.28.A.B,E). See Table 1. 

6 . Species insufficiently known 

In this group are ranged gall midge species ihe occurrence of which is known based only on very 
few data. Most of them belong in frequency group 1 (see page 218). More than one half of the 
gull midge species know n to occur in the territory of the Czech Republic belong here - about 270 
species (55%). For lack of informations it is not possible to place them in one of the above 
mentioned groups. 

Threatened gall midge species 

Based on evaluation of long-term changes jp population dynamics of the gall midge fauna in the 
territory or the Czech Republic during die 20th century. 64 species (13%) may be designated as 
threatened in the terms of the International Union for Conservation of Nature iutd Natural Re 
sources (1UCN) and may be placed uitc its three categories indicating the degree Of threat, viz. 
extinct, endangered and vulnerable species. 

I Extinct species 

Based oil tile 1UCN definition of this category, these are "species not definitely located in the 
wild during the past 50 years". As regards gall midges, 32 species (7%) which occurred here al 
the beginning of the 20th century, quite disupi>eared from the territory of the Czech Republic 
They arc examined in the chapter "Disappeared species" and listed in the Tabic I. 

2. Endangered species 

Based on the IUCN definition of tins category, these are 'species in danger of extinction whose 
survival is unlikely if causal factors continue operating". The population density of 16 gull 
midge species (3%) fell drastically during the second half of llie 20th century. They are classed 
as disappearing species, being known only from one. two or three localities at present. They are 
examined in the chapter "Disappeared species" and listed in the Table 2. 

3. Vulnerable species 

Based on the IUCN definition of this category, those are "species believed likely to move into 
the "Endangered" category in the near future if the causal factors continue qicraling". As re¬ 
gards gall midges, 16 species (3%) which were abundant in the past show decreasing population 
density trends and at present are found only on a few localities. They are examined in the chapter 
"Species with decreasing density" and listed ui the Table 3. 

SUMMARY 

Hie rich fauna of the family Cecidoniyiidac, including 500 sjiecics inhabiting the relatively 
'small territory of the Czech Republic of 79.000 square km in the middle Europe, is evaluated 
from the zoogeographical point of view based on data about occurrence gathered by earlier 
authors and data obtained during systematic faunislic investigations at about 670 localities 
spread throughout the territory of the Czech. Republic from the lowlands at an elevation of 100 m 
a.s.l. up to mountains at an elevation of 1500 ni au-.l. in llie Krkonose Mts. There are evaluated 
30,'000 records about the Occurrence of gall midge species of which 12,000 have heen gathered 
by earlier authors. 

One to 77 gall midge species have been recorded at individual localities during one 



excursion lasting one to two hours. Only one species was found at the mountain Kokrh32, 1443 
m a.s.l. m the KrkonoSe Mis., and at Serak. 1351 m a.s.l. ui the Hruby Jesetulc Mts. The liighest 
number (77 species) were found at Spy near Novd Mfcsto nad Metujf, 324 m a.s.l. in eastern 
Bohemia. On average, 26 species have been found per locality which is more than in the territory 
of Slovakia where il was 19-5 species (Skuhrava 1991). Tlic average numbers of species differ tn 
particular regions of the Czech Republic and fall with increasing elevation. 

Based on horizontal <x;currencc, given by numbers of findings where one locality is conside¬ 
red as one finding, all gall nudge species are div ided into six frequency grouj>s by using the first 
six members of the geometrical progression with quotient 2 and coefficient "a", accompanied 
with verbal denomination: I. species occurring solitarily found at 1-10 localities: 154 species 
(45%); II. species occurring scarcely found at 11-32 localities: 69 species (2096); III. species of 
moderate occurrence found at 33-74 localities: 48 species (14%); IV species of considerable 
occurrence found at 75-160 localities: 41 species (12%); V. species of abundant occurrence 
found at 161-330 localities: 27 species (8%); VI. species of common occurrence found at more 
than 331 localities: 6 species. They are the following species: Dasineura pnpuleii (found at 333 
localities), Schizomyia galiorum (351 localities), Geocrypla galii (406 localities), Dasineura 
hyper in (422 localities). A unieae (430 localities), and Jaap/elia vcronicac (501 localities). 

Based oil vertical occurrence, thirteen types of similar vertical Occurrence have been recogni¬ 
zed in the gall midge fauna of die Czech Republic (Fig.5). About 210 species (42%) belong to 
plunaro species (sensu talo) of which 14 are plunare species sensu strielo, occurring only ir. the 
planare zone, and remaining species penetrate in higher lying altitudinal zones (Fig.5:i-5). 460 
species (92%) are colline species (sensu lain) of which 124 arc collinc species sensu slneto, 
occurring only in the colline zone, and remaining species occur in broader altitudinal range 
(Fig.5:6-9). 290 species (58%) belong to submountain species (sensu lato) of which 13 are 
submounlmn species sensu stricto, inhabiting only the submountain zone, and remaining species 
occur in broader altitudinal range (Fig.5:10-11). 122 species (25%) are mountain species (sensu 
inio) of which only throe are mountain species sensu stricto and remaining species occur in 
broader altitudinal range (Fig.5:12). Only 26 species (5%) may he designated as sub-Alpine 
species (sensu lato) of which four are sub-Alpine species sensu stricto occurring only in the 
sub-Alpine zone surd remaining species penetrate here from lower lying altitudinal zones 
(Fig.5:13). 

The horizontal and vertical occurrence of 230 gall midge species is demonstrated in maps 
and graphs. Some of these species may be used for determination of sub-provinces of zoo- 
geugruphical districts in the Czech Republic. 

Bdsed on analysis of long-term changes in population dynamics, it is possible to divide gall 
midge fauna of the Czech Republic into six groups: I. species with increasing density: 160 
species (20%.): 2. .species with stable density: 15 species (3%); 3. species with decreasing 
density; 60 species (12%); 4. disappearing species: 16 species (3%); 5. disappeared species: 32 
species (7%); 6. species insufficiently known: 270 species (55%). 

Based on IUCN categories, 64 gall midge species (13%-) may be classed as threatened 
species: 32 species (7%) to extinct, 16 species (3%) to endangered and 36 species (3%) to 
vulnerable species (sec Tables 1-3). 
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HARRISON F W Sc RUPl'EK I E E (editors) Mkrovcapic Anatomy of Invertebrate*. Volume 4. 
AsclivkiiiiiUK?. New York. Chichester, Brisbane, Toronto,Singapore Wiley-Uss. a John Wiley Sc Sons Public’ll- 
liun. XIV ^ 424 pae.es 180X 235 nun Price hardcover US Dalian 130 00 ISBN 0 47 1 56103-7 

I his volume i.s the founh representative of a series of encyclopaedic monographs published in 15 volumes 
under ediLonslup of F W i km son I he treatise begins with proto wan promts llor review see Actu Soeieulis 
Zoological Rodino slovacue. 56 136. 1992) As the editor emphasizes in the preface lo the treatise, tie body of 
each chapter is devoted to microscopic anatomy, particularly to cellular studies at the iilliastniclural level This 
volume is oigamred into !9 dsipteis compiled by 12 university experts Sis of them are- Americans, tire others are 
from Denmark Franco. Germany and Canada Each chapter concludes with an extensive list of literature cited 

Chapter I (I; f. Kupper!, Clemson. SC) is intended lo give an ‘Introduction to the. Aschelminth Phyla A 
Consideration r»f Me.sudenii Body Cavities, and Cuticle " As staled Iterr.. it is difficult to offer a positive definition 
of an asche.lmirth (Ojeek askos - hag, cavity) Aschelminth animals are impressive because of Their diversity cf 
unconventional body organization The application of election microscopy to a'chcbmtlths has substantially 
increased knowledge of the organisation of each phylum and ha' led to new insights into the mutual affinities of 
these animals fhc two cardinal characteristics of A.schelmmths an* a pseudocoel and an extracellular cuticle 
These two hallmarks arc examined in following paragraphs nature of mesoderm and coclcrreue design, embryo 
me and adult compartments in animals, body cavities in Aschdmmthea. cuticles m Aschdmmihes Chapter 2 (V 
Lamiticri, Gottingen) deals with the GnaihostumuliUa. a grocp of marine aminulu with a slender, worm-like 
habitus Chapter 3(H F. Ruppeit) in ilevoted In the Gasiroti icha. she small, stiap- or tenpin shaped atxselomale 
wonts. flattened Vftitrally and arched dorsal ly, most adults do rot exceed I mm in length Chapter 4 (K A 
Wright, Toronto), focuses on Nenutoda. upentig cylindrical, clcaibodicd. pscudococlome worms Species vary 
greatly in size The phylum is divided into two orders the Sccentcntca and ACciophorca Beth groups include 
important parasites of plants, animals and man Selective survey of the comparative structure of nematodes is 
illustrated m following paragraph' the body wall, growth and malting, the digestive system, the nervous system, 
the excretory (osmoregulatory) system, connective tissue and pscudocoelom Chapter 5 (J Uresciam. Copenha¬ 
gen) covers the phylum Nematomorpha, with superficially resemble the Ncmiuoda and were for a long Cane 
confused With tlicrn I hey are long and slender animals, the largest of them can be I tn long or more Re pro 
senuttves of the order Gordsoidca known as horsehair worms or hair worms m fresh water and damp soil a. 
temperate and tropical regions of the world Ihctr larvae are obligate parasites in a variety of uijuutc and 
terrestrial arthropods Gordian worms were recovered also from fish, birds. jikI mammals, inclining man In 
duplcr 0 (P Clement. Lyon, b Wurdak, CollegeviJle. KIN) Rotifera or Rotatoria are looked at. nucmsoopis 
lujualic animals swirmng with [ho aid of loconwiory alia, constitute and important part of the plancton of fresh 
and brackish waters A few species arc mai ine AcanthoeephaU, thomy headed worms arc discussed in chapter 7 
(T T IXnagan, IJ M Miller, both Carbon dale. 1L) They arc parasitic wotms living in the small miestinc of 
vertebrates. varying in lenth from lew than 2 mm to more than 60 cm Examined here are their externa! and gross 
anatomy, tegumental organization, lemmsci, muscle, lacunar sysu.cn, excretory system, reproduction. and nervous 
system Lust three chapters cover the Priapulida (V Sturch, Heidelberg). Lonctfera (R M Kmtcnscii. Copenha¬ 
gen). and Kinurhyncha (K M Kristen sen. Copenhagen. R I’ Higgins. Washington. DC) All three groups consti¬ 
tute phyla of small free Jiving invertebrates. (tie Joricifcrans being llie most recent luunial group to be discovered 
(1983> List pages represent taxonomic and subjective indexes 

This volume contains 576 figures arranged :n a similar way as ji the previous volume 3 Both volumes 
provide u specific and exhaustive coverage of microscopic anatomy of helminths and reined groups 


Jtndfu:h J iru 
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Taxonomy, new specie*, key, Cofeoptera, l.einriktac. l.ewdet, Montenegro 

Abstract L*v>de$ graefi sp n Jivm Montenegro is decribed and distinguished from similar L badta (Sturm) 
Related PaJacaret!c species are keyed 


INTRODUCTION 


Through the favour of Mr Hans Graf (Soluigen, Federal Republic Germany) I had a possibi- 
1/ty to study an inlereslmg Leivdes species collected in Montenegro Mr Graf noticed the species 
is different from well known L badia (Sturm) The species is hitherto unknown to science It 
belongs to the species characterised by high ecked mesostema] canna and it is described below 
From all others related Palaearctic species this new species can be distinguished by the charac¬ 
ters used m the following key. 


Basis of pronotum straight, hind angles not poll out backward Beetles with membraneous wings 2 

Basis of pronoun* sagged, hind angles pull out backward Species without membraneous wings Letodes 
dt<conugnyii$T\s ). roe at Daff, ampia (Rti). reciangula (Rtt), inter tima (R(t), ntltdula (Er ),javormki 
(Hits ) and mtida (Rtt.) Ali mentioned species are well defined by Daffner. 1982 

Elytra wjlh strong oblique stngosrles connecting rows of punctures 3 

Elytra without ary oblique strigosites 5 

Last antenna! segment distinctly narrower than the previous one Antennal club allways lightly colou¬ 
red I 5 2 5 urn Western, southern. southern central Europe, N Africa L flavicortus (Braout) 

Last antennal segment a hulc narrower than the previous one Antennal club usually dark 4 

Last antennal segment* litlfc longer than wide Earamercs distally tapered I 8-2 5 nun Western, southern 
aaJ central Europe 1, singipcnne Dvffuet 

Last antennal segment about a half as long as unde Para-meres expanded distaJly 

1 5-2 3 mm Europe L gyilenhalh Stephens 

Second In fourth elytra! rows of punctures curvwt disunity toward sides at then midlenghl Tip of aedeagus 
with wiuc notch 3 0-3 5 mm Western, cenuul and southern Europe L ntgrita (Schmidt) 

All rlytr.il rows of punctures run straighl Tip nf aedeagus pointed 6 

Pronotum distinctly puoct*!e 7 

Pronotum veiy finely and scarcely punctate 9 

Spaces between elytra! rows strongly and very distinctly punctate l^ist antennal segment distinctly narrower 
than ihe previous one 1 7 -2 Tim Canary Is! L oceamca (Wollaston) 

Spaces between elytral rows very finely and rarely pun-cute Last antennal segment a little narrower than the 
previous one 8 

Punctures of elytral rows fine and closely standing, antennal club dark Paramcres distinctly shorter than me¬ 
dian lobe ! 8-2 5 mm Central, soulh-caslenJ and eastern Europe L carpaihica (Ganglbaucr) 
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• Punctures of elytrul rows fine and scarcely standing. antennal club lightly coloured. 1.8-2.5 mm. Eastern 
central eastern Europe, Asia Minor, Middle Asia. Siberia. L. subritis (Reicter) 

9 Short antennae reach about to midlength of pronoltim. 10 

- Long antennae reach nearly to basis of pronntum. 1.7-2.5 mm. Southern France, Corsica. 

.. . L. castanescens (Faimuirc) 

10 Very Frc punctures of discal rows hocome much stronger and much more distinct laterally. Sides of median 

lobe concave before tip (Fig. 1). 1.7-2.2 mm Montenegro. L-gragfi sp.n. 

- Discal and lateral tows of punctures very similar, ir. their size, strung, distinct. Sides of median lobe 

snightly tapered to tip (Fig.2). 1.5-2.5 mm. N. Africa, Fairopc, Caucasus. Siberia. L Mia (Sturm) 



Figs 1-2. Acdcagus dorsally: 1 - l^iodts gnufi sp a.; 2-L. badia (Sturm). Scale 0.1 mm. 


Lciodes g roc ft sp.n. 

Type MATERIAL: Holotype: male, Montenegro. 1(3 vi. 19S4. Ulcinj. H Oraf legit; paralypes; male. 2females, the 
same data, 4 males, 3 females, the same data but ?4 vi. 1082; 2 males. 2 females, Montenegro, vl 1082, Hladil legit. 
HOLOTYPE, 1 male and 2 females paratypes deposited in author's collection. 1 male. 1 female paratypes depos. 
in c oll HGrtif (Solingcn, Germany). 5 males 4 females paratypes deposited in coll. J.Cooler (Hereford, England). 

Reddish-yellow to dark-brown coloured, pronotum arid elytra! sutura darker in some of the 
paratypes. Legs, antennae and mouth yellow-reddish. Coxae and metastemum darker. Length of 
hody 1.7-2.2 mm. in holotype length of body 2.1 mm. head 0.2 nun, pronotum 0.4 mm. ely^a 
1.5 mm, antenna 0.5 mm. width of head 0.6 mm, pronotum 1.2 mm, elytra 1.2 mm. Height of 
pronotum 0.7 min, elytra 0.8 mm. 
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Head. Finely but distinctly punctate, punctures spaced by 2-5 their diameter. Vertex with 4 
lar.ee punctures. Last antennal segment distinctly narrower than the previous one. Antennae 
laving backward over reache tire midlength of proiuiluP.l. 

Pronotum. Much mure finely and scarcely punctate than the head. Punctures small, su|>erfi- 
eia!. separated by 4-10 their diameters. Some larger ones interposed before basis. With traces of 
micro-reticulation in holotype. Hind angles broadly rounded. The largest width of pronomm a: 
the basis. 

Elytra Rows of punctures distinct but very fine at disc, spaced by 1-3 their diameter. Lateral 
rows with distinctly coarse punctures. Intervals with very rare, small and superficial punctures, 
socle larger punctures inteqioscd in odd intervals. These punctures smaller than ones in rows. 

J-cgs. Anterior tibiae as twice as w'idc distally than at basis. First to fourth basal segments 
slightly expanded, bind tibiae simply curved in male. 

Metualemum. Laterally nearly smooth with some rare small punctures. Finely and densely 
punctured and haired in the middle. With micro-reticulation at lateral part distally. 

Acdeagus. Sides of median lobe concave before the tip. Endophallie structures as in Fig.l. 
DlFHLUliNTlAL DIAGNOSIS. Leiodes graefi sp.u. differs from the very similar L badiu (Sturm) by 
much smaller and finer punctures of the rows at the eiytral disc. Sides of median lobe are conca¬ 
ve before the tip in L. graefi (Fig. 1 ) while the same one in L. India is simply tapered distally 
(Fig. 2). 

DTRIVAHO NOMINIS. Dedicated to collector, entomologist unJ my friend Mr Hans Graf from 
Sol in gen. Federal Republic Germany. 
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BOOK REVIEW 

ECKER r J . Ktrref-R n . ROMMEL M . BURGFR H -I A KORT1NG W VcteriiiariiwdiaiiLschc Parasito¬ 
logic. Bcxrtmded von J. Bavh und R. Suppirrt. Fourth IoIhIIv ItvIm-jI and essentially extended edition. 
Berlin und Hamburg Paul Parey Verlag 199?, XXII + 905 pages 160 x 240 m:n Price hardcover DM 158 00 
ISBN 3-480-52916-2 

Roth founders of this renowned textbook of veterinary parasitology, distinguished professors fnsef Boeh 
(Munich) and Rudolf Suppercr (Vienna) have given the continuation in tradition in charge of other German 
speaking authors from Zuricb, Vienna. Hannover and fitessen I irs; edition m 1971 (for review see Journal of 
Hygiene. Epidemiology, Microbiology and Immunology. 17 36,1973) contained a total of <i(W pages, the second 
and third edition followed in 1977 and 1983 (for review see Folia Parasite log ica. 31 363-364. 1984 Ihus, since 
the first edition, the volume has been doubled 

The volume is divided into two parts Opening chapter introduces some important definitions and abbrevia¬ 
tions of various social and scientific organization.*, chemotherapy and control, diagnostics, and parasitological and 
epidemiological terms General pail contains eight chapters First, various forms of symbiosis, mutualism, 
commensalism and parasitism arc discussed The chapter on systematics and taxonomy provides insights into 
proiozoan phyla, namely the Sarcomastigophora. Api complex a. Micro spora. Myxozoa and Cihophora Metazoan 
parasites include the phylum Platltelmintha (plaivhelminths or natwonm) n traducing the class Trcmatodea 
{- Irerrutoda) with subclasses Apidogasuia, Monogeiua and Dlgema 'Hie class Ccstodea (-Cesloda, tapeworms) 
includes the subclasses Cestodana and Eucestodia The phylum Nemakxla (-Ncmata. roundworms) followed by 
Acanlhocephata (thorny headed worms), Anoelida (pointed worms). Peniastomida (tongue worms) and Arihropo- 
da conclude this chapter The authors introduce here their own modification of the zoological nomenclature with 
followings endings -a for the phylum, subphylum or superclass, ca- for the class. ia for the subclass, -idea lor the 
superorder, -ida for tlie order, -inn for the suborder, -oidea for the superfamdy. idac for the family, inae for the 
subfamily Die chapter dealing with the host-parasite interrelationships examines environmental problems, host 
specificity and resistance, and immunity The chapter on principles of pathogenesis is concerned various mecha¬ 
nism of hamful effects and pathological changes associated with protozoic and metazaic parasites The chapter 
on techniques needed 10 identify parasites describes basic laboraiory procedures in veterinary parasitology, name¬ 
ly the staining of blood films and examination of faecal specimen for the presence of protozoans, methods for 
culturing, etc Helminthological methods cover the collection, sending and disposal of specimens, various copro- 
logical procedures, parasitological dissection, demonstration of helminths ui soil, dry mud and in grass samples, 
and fixation and preservation of helminths 'Jlus seel urn also covers arachno-enlomoJagical lertuuques for die 
collection, dissection, preparation and cultivation of parasitic mites, ticks and insects Following chapters concern 
die epidemiology,'epizootiology. principles of parasite control, and ecological importance of permanent stages 

The special, most extensive pail (733 pages) including 10 chapters is devoted to parasitic diseases in rumi¬ 
nants. solid hoofed animals, swine. Jog and cat, rabbit, fowl, game animal*, hedgehog, fishes and honey-hi*e 
Parasitic infections include protozoans (covered by M Rommel), helminths (covered by J Eckert and H-J 
Burger). u:id atlhropods (covered by E Kntzer) F. Kiit/er reviewed also the parasites of g.une animals, hedgehog 
end honey bee W Korting treated the fishes With parasitic infections in individual gimps of animal hosts 
described aie die pathogenic parasites life cycles, frequency and geographical distribution, pathogenesis and 
pathology, immunity, cpidcnuologyfcpizooiiology, diagnosis, and prophylactic and therapeutic measures The 
concluding is intended to give an overview- of anupurasiuc drugs and agents arranged into wo appendices In 
appendix ) the anlipnmsiticn are listed alphabetically according to particular groups of animals Generic and 
proprietary names nf drugs are given here together with names of cniTesjioiidiiig. manufacturers Appendix 2 
mtroducfvs .I Ijst of dings arranged alike according to proprietary names 
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I be arrangement of parasite groups or species considering the groups or species of hosts proved useful in 
previous editions. Hence, information no parasite spec its having a wide range of hosts may be located under 
several headings. Tor example. Toxoplasma gondii is discussed in 12 chapters, Trichinella spiralis is charac¬ 
terised in 9 chapters. Most important hosts are provided with most detailed desorptions of their parasites. The 
number of parasite species presented here is impressive. For exmaple, listed here arc. 90 species oi Eimerla. 22 
species of Su'co/yshs. ]0 species cf C'apiHam, 10 species of Onchocerca, etc. Over past decade still more 
advance^ have been made in many important fields cf parasitology. New parasite species have been recognized. 
Neoxpcracaninum U a newly described (1988) cyst-fonningcowidiai* of dog. ft can cause necrotizing enccpltaj:- 
lis and myositis. Cafliue neuspurojis has been previously mi.’dtugncsed as toxoplasmosis. Actual pubUc health 
problems presents cryptosporidiusis in ruminants and in other mammals and man. 'llie genus TrichwcilahdS been 
subdivided into several apecies/subspecies: spiralis, naliva, neisom. psepdo spiralis {most recently T. briloni). 
Surveys of Fchmvcosvus granulosus revealed that within this species Scv-ja! "strains 1 (or subspecies 7) emerged 
which show different morphological, bimhepucaJ, biological features and different mfcctiouutctt for final and 
intermediary host. Most recently a strain af camel origin has been recognized. 

Many parasitic infections in animals are transmissible Ionian as eoOr.ose.s. Tlierefore. tliis textbook nay be of 
considerable interest both Co veterinary practitioners andlifescientifists.andTo medical professionals, pank.nl.irly 
to parasitologists. epidemiologists and hygienists engaged in teaching or research. Apart from a currently known 
diseases as toxoplasmosis, cryptosporidfosis, hydaudosis. cyslwercosis, toxcearosii and others, there is an 
in forma I ion on parasitic zoonoses which occur ip man sporadically, and which arc actually registered in the 
Tltlctiwlioiial Nomenclature cd Diseases, such as babesiosis, sarcocyMosis, licieiuphyasis. djcrucOcliasis. cchi- 
nostoiniasis, coemtrosts. gnngyloncmiasis. cipillarltsls. ocsophagostomiasis. gr.at|iOstciTiia*;s, theLraasis, etc. 
Die names of parasitic diseases introduced in this Volume correspond with nailies recommended by the World 
Association for the Advancement cf Vranrinary Parasitology- 

The treatise on particular groups of parasites and parasitic diseases concludes with an extensive list of lite-racu 
re cited. In preparing this volume flic authors have made, use of hundreds of journals, reviews and books. Tliis 
latest edition focuses mostly on recent references and together with previous editions constitutes a valuable source 
to parasitological literature. The volume is extensively augmented by 254 high quality figures composed of.sche¬ 
matic iinc drawings, photographs of parasites and their developmental and life history stages, full page plates 
presentingccccidian oocyst and helminth ova, pathomorphological changes in organs and tissues, clinical aspects 
and laboratory procedures. In addition, there are essentia! data condensed into 68 tabular reviews providing 
information on systematic? and taxonomy, resistance of peimanent stages of protozoans and helminths :o various 
temperatures, morphological and biological characteristics in eimerians and in Cys/ouospora species, keys for 
identification of histozoic and intestinal helminths, filarial worms, routes of Toxvcara ranis infections, effects of 
antiparasitjc drugs, etc. 

Based or. the tradition of more than 20 years and reflecting personal expericr.ee of a team of leading experts, 
this volume represents a readable, well referenced, illustrated and produced, and throughout updated textbook of 
veterinary parasitology. 


Jindfich Jira 


299 



PRAGUE STUDIES 

IN 

MAMMALOGY 


Collection of papers dedicated to 
Prof. Dr. Vladimir Handk 
on occasion of his 60th birthday 


Edited by 

Ivan Horacek & Vladimir Vohralik 

Karolinum - Charles University Press 

Praha 1992 


245 + xxipp. 

30 contributions by 47 authors (from 10 countries) 
including subject index and bibliographies 

Key woids: Mammalia (Inuscclivora, Chiroplcra, Rodcntia. Carnivora. 
Perissodactyla. Artiodactyla): distribution, systematic!, ecology, behaviour 

The publication is available at price of 25,- DM 
(or an equivalent in an other currency) from: 

The Secretary . 
Department of Zoology 
Charles University 
Vinifni 7 
CZ-128 44 Praha 2 


300 





Prasadam I’. K & J ANAR DAN AN K. P : Morphology and life cycles of iwo new species of 
Sicnoihaliis (Apicomplexu: Cephalina) front Ihe millipede. Chondromorpha kclaarii in Kerala, 
India 



Plate 2 Stenoduciu.' kclaarii sp. n. (1 - M'kIlhI epithelial cells showing an iiitiuivUular useplute trophozoite x 
610. 2 - Trophozoite \ 370; 3 - Sporadin \ 160; «1 - Gametocysi \ 205. 5 Gametocysl with sporoduct x 265; 6 
Spores \ MO). 




Prasad an P K & Janardanan K. P : Morphology and life cycles of iwo new species of 
Slenotiuciux (Apicomplexn: Cephalina) from ihe millipede. Chondmworpha krlnorri m Kerala. 
Indi.t ,— ^ 


Plate X Sicitodut ihs u u\ainiJ*nu< sp. n.( I Sporadm. 2 (iamciocvM with developing sporoduet. .* (.lame - 
tocyst with sporodtict: 4 Spores; 5 MidgJt epithelial cells showing intracellular atcpiatc trophozoites; f> l arts 
trophozoite; 7 Trophozoite with ’H’-shaped epimerite. H * Trophozoite with hiilhous cpimcritc; 9 • l-atc tropho¬ 
zoite). 




Prasad an P. K & JanaRDANAN K. P : Morphology and life cycles of two new species of 
Stcrioduclits (Apieomplexa: Ccphalina) from the millipede, Chondromorpha kclaarti in Kerala, 
India 



50 )im 


20jim 


25 ym 


25>im 


Plalc 4 Slenodittitis wuyu h udrnsi\ sp. n. < I Midgiil epithelial cells showing intracellular aseplate trophozoite 
x 890; 2,3 - Trophozoites x 530; 4 - Gametocyst with developing sporodtict x 370; 5 • Gamciocyst with sporoduct 
\ 370; 6 - Spores x 890). 





SCIAKY R.: Seven new species of Leisius from China (Coleoptera: Carabidae: Nebriinae) 



l ips ]-y. Ilahims of I - Leistusperraulli sp. n.. hololypus. male; 2 - I.. pmesii sp. n., holotypus, male; 3 - I.. 
cyiindricus sp n.. hololypus, male; 4 - L. sichuanus sp. n., hololypus, female; 5 - L.farkaci sp. n.. hololypus. mak; 
6 - L. crtnifer TschitscMrine; 7 - L. reflex us Semenov; 8 • - L. bohemorion sp. n.. hok) types, male; 9 - L. sauerl sp. 
n., paratypus, fetnak. 




SciAKY R.: Seven new species of Leisius from China (Colcopleru: Carabidac: Nebriinae) 



Pigr 10-17 Aedcagus in laicral view of: 10 - Ltisius perraulti sp. n.; 11 - L. pavesii sp. n.; 12 cylindrical 
sp. n.; 13 -L.farkact sp. n.; 14- L. crtr.tfer 1 kchiUch£rine; 15 -L. refUxus Semenov; 16 - /„. bohemorum sp. n.; 17 
- F~ stuuri sp. n. 
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